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Die neue S3 Leitlinie der Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen 
Fachgesellschaften e.V. (AWMF) von 2017 beschreibt die Aufmerksamkeitsdefizit-
/Hyperaktivitätsstörung (ADHS) als „eine der häufigsten psychischen Störungen im Kindes- 
und Jugendalter“ [1]. Die Prävalenz im Kindes- und Jugendalter beträgt laut den international 
durchgeführten, epidemiologischen Umfragen der Weltgesundheitsorganisation (World 
Health Organization, WHO) im Rahmen der World Mental Health (WMH) Initiative 2,2 % mit 
starken Schwankungen von 0,1 bis 8,1 % zwischen Ländern verschiedener Einkommenslevel 
[2]. Die Persistenz von ADHS vom Kindes- ins Erwachsenenalter wird historisch stark diskutiert 
und mit Werten zwischen 15 und 65 % angegeben, je nachdem ob man die Erfüllung aller 
diagnostischen Kriterien oder das Andauern funktioneller Einschränkungen und Symptome 
betrachtet [3]. Die Prävalenz von ADHS bei Erwachsenen war in den WHO-Umfragen etwas 
höher als die im Kindesalter mit 2,8 %, hing jedoch ähnlich stark vom befragten Land ab mit 
Werten von 0,6 bis 7,3 %. Retrospektiv berechnet betrug die Persistenz der Kindheitsdiagnose 
hier 47,4%, welches von den Autoren selbst noch als Unterschätzung der realen Zahl 
eingestuft wurde, da viele ADHS-Fälle bei Erwachsenen als unterschwellig definiert und damit 
offiziell nicht gezählt werden [2]. Ein anderer Review betrachtete die Persistenz in 
Abhängigkeit von der Methode der Diagnostik und fand dabei Angaben zwischen 4 und 77 %. 
Mit einer geeigneten Kombination von Diagnostikmethoden wurde eine Persistenz von 40 bis 
50 % errechnet, welche ungefähr mit der Schätzung der WHO-Umfragen übereinstimmt [4]. 
Demnach bleiben also bei circa jedem zweiten Kind die Symptome der ADHS bis ins 
Erwachsenenalter bestehen.  
In dieser Dissertation wird ausschließlich auf die ADHS bei Erwachsenen eingegangen.  
 
1.1.1 Symptomatik 
Unabhängig vom Alter treten drei Leitsymptome bei der ADHS auf: Unaufmerksamkeit, 
Hyperaktivität und Impulsivität [1, 5]. Die AMWF Leitlinie beschreibt das Krankheitsbild so, 




„deutliches Leiden … und/oder Einschränkungen der sozialen, schulischen oder beruflichen 
Funktionsfähigkeit [verursachen]“ [1].  
Je nach der Dominanz der Symptome werden im Diagnostic and Statistical Manual of Mental 
Disorders in der aktuell gültigen fünften Revision (DSM-5) die Untertypen „vorwiegend 
unaufmerksam“, „vorwiegend hyperaktiv/impulsiv“ oder „kombinierter Subtyp“ spezifiziert 
[5].  
Auch in der Internationalen statistischen Klassifikation der Krankheiten und verwandter 
Gesundheitsprobleme in der 10. Revision (ICD-10) wird die ADHS aufgeführt, läuft hier jedoch 
unter dem Namen „Hyperkinetische Störung (HKS)“. Sie wird beschrieben durch einen 
„Mangel an Ausdauer bei Beschäftigungen, … und eine Tendenz, von einer Tätigkeit zu einer 
anderen zu wechseln, ohne etwas zu Ende zu bringen“ [6, 7]. 
 
1.1.2 Ätiologie 
Bei der ADHS handelt es sich um eine heterogene Erkrankung in Hinblick auf 
Symptomausprägung, Komorbiditäten und auch psychologische Beeinträchtigung [8–10]. Dies 
gilt im Besonderen für die adulte ADHS. [10] Das lässt im Umkehrschluss auf eine auch 
ätiologisch heterogene Störung schließen, welches wiederum auf eine multifaktorielle Genese 
hindeutet.  
Eine relativ sichere Annahme ist die genetische Prädisposition für ADHS [11]. Durch 
Zwillingsstudien konnte gezeigt werden, dass ADHS in bis zu 90 % der Fälle vererbbar ist [3, 
12, 13]. Welche Art von Genen davon betroffen sind, ist nicht hinreichend geklärt, aber 
oftmals werden Gene die mit der Regulierung des Neurotransmitters Dopamin einhergehen 
[14, 15] und solche, die im Zusammenhang mit oxidativem Stress stehen [16, 17], genannt.  
Studien mit adoptierten Kindern zeigten darüber hinaus, dass neben den genetischen 
Faktoren auch externe Umwelteinflüsse für die Entstehung von ADHS von Relevanz sind [3, 
11–13]. Beginnend im Mutterleib können pränatale Belastungen wie Alkohol, Rauchen und 
Stress der Mutter später zu einer ADHS des Kindes führen. Außerdem können auch perinatal 
psychosoziale Faktoren wie elterliche Feindseligkeit und Deprivation im frühen Kindesalter 




9, 11]. Das genaue Zusammenspiel zwischen Genen und Umwelt ist bisher nicht hinreichend 
geklärt [11]. 
Als dritter Pfeiler der Pathophysiologie werden Veränderungen in Hirnstrukturen und 
neuronalen Netzwerken untersucht. Mittels funktionellen Magnetresonanztherapie (fMRT)-
Studien konnte gezeigt werden, dass unterschiedliche Areale des Hirns bei ADHS 
unteraktiviert sind. Des Weiteren konnten strukturelle Unterschiede nachgewiesen werden, 
wie zum Beispiel, dass die graue Substanz bei ADHS Patienten reduziert ist, ebenso wie die 
kortikale Dicke [3, 9, 11]. Die Differenzen in Gehirnvolumen wurden in einer sehr groß 
angelegten globalen Studie des ENIGMA Konsortiums in 2017 nachgewiesen. Die Ergebnisse 
waren jedoch bei Kindern am prominentesten [18] und scheinen sich mit steigendem Alter zu 
relativieren [11]. Die Autoren der ENIGMA-Studie schlussfolgerten, dass ihre Ergebnisse die 
Theorie der verlangsamten Hirnreifung bei ADHS Patienten unterstützen [18]. Die maturation 
lag oder brain maturation delay Hypothese besagt, dass das Gehirn von ADHS-Patienten sich 
im Kindesalter zwar langsamer aber weitgehend normal entwickelt. Das kann daran gemessen 
werden, dass kognitive Tests von Kindern und Jugendlichen mit ADHS oftmals so ausfallen, 
wie die von gesunden Kindern, die durchschnittlich 1 bis 3 Jahre jünger sind [19–21]. Das 
könnte erklären, warum die Symptome teilweise im Erwachsenenalter abklingen. 
Die Experten sind sich zur Entstehung von ADHS in dem Punkt einig, dass es sich um eine 
komplexe Erkrankung des Zentralnervensystems handelt, deren Ursache ein Zusammenspiel 
aus neurologischen, entwicklungsbiologischen und externen Faktoren ist und bisher noch 







Abbildung 1 Entwicklungsstadien der ADHS bei persistenten Patientenfällen. Obwohl 
keine einzige Abfolge von Ereignissen den Verlauf von der Gebärmutter bis hin ins 
Erwachsenenalter genau erklären kann, beschreibt diese Abbildung Schlüsselelemente in der 
Entwicklung von ADHS. Die Kästchen erstrecken sich in ihrer Länge von dem geschätzten 
Beginn ihres Einflusses mit hypothetischen Zeitpunkten von biologischen Untermauerungen 
in der Ätiologie und Pathophysiologie. Abbildung frei übersetzt nach Faraone et al., 2015, 
Nature Reviews Disease Primers [3]. 
 
1.1.3 Diagnostik 
Das DSM-5 sieht vor, dass für die gesicherte ADHS-Diagnose von einer Liste von Auffälligkeiten 
mindestens 6 von 9 in jeweils den Kategorien Unaufmerksamkeit und/oder Hyperaktivität-
Impulsivität in den letzten 6 Monaten aufgetreten sein müssen. Außerdem müssen die 
Symptome bis zu einem Alter von maximal 12 Jahren erstmals bemerkt worden sein, in 
unterschiedlichen Situationen (z.B. Schule, Zuhause, Arbeit) auftreten und eine klare Störung 
der funktionellen Qualitäten im sozialen, akademischen oder beruflichen Leben darstellen. 
Darüber hinaus sind andere Diagnosen wie Schizophrenie oder Persönlichkeitsstörungen 
auszuschließen [5].  
Die S3 Leitlinie der AWMF, sowie auch die Leitlinie für ADHS im Erwachsenenalter von 2003 
empfehlen, sich bei der Diagnostik an eben diese Kriterien des DSM-5 oder ICD-10 zu halten. 
Deren Erfüllung wird durch umfassende Prüfung vor allem in Form von strukturierten, 




wird empfohlen, Fragebögen zur detaillierten Analyse von ADHS- und koexistierenden 
Symptomen mit heran zu ziehen. Testpsychologische, objektive Untersuchungen können in 
bestimmten Situationen ebenfalls genutzt werden, um den diagnostischen Prozess zu 
unterstützen [1, 11, 23, 24]. 
Die Differenzialdiagnose stellt in vielen Fällen eine Herausforderung dar. Gerade bei 
Erwachsenen wird ADHS häufig miss- oder unterdiagnostiziert, da sich die klinische 
Manifestation oft anders äußert, durch die Betroffenen kompensiert wird und weniger klar 
abgrenzbar ist als bei Kindern [25–29]. Die hohe Übereinstimmung von Symptomen anderer 
Erkrankungen aus dem psychiatrischen Formenkreis erschwert eine korrekte Diagnose 
maßgeblich (siehe Kapitel 3 der Einleitung) [8, 26, 30–32].   
Eine andere diagnostische Herangehensweise der letzten Jahre im Gegensatz zum DSM- und 
ICD-System sind die Research Domain Criteria (RDoC), welche vom National Institute of 
Mental Health entwickelt wurden und Fehlfunktionen gesamter neuronaler Netzwerke als 
Ursache für psychologische Störungen definieren. Demnach wird der Ansatz von strikt 
trennbaren Krankheiten wie z.B. ADHS, Depression und Bipolare Störungen insgesamt in Frage 
gestellt [33]. Dafür würde der hohe Symptomüberlapp und die häufige Komorbidität 
untereinander sprechen. Bei ADHS wird die Heterogenität ebenfalls ersichtlich durch die 
variable Ausprägung der Symptome, manifestiert in verschiedenen Subtypen, sowie das 
unterschiedliche Ansprechen auf Medikamente [8]. Einige Forscher gehen sogar soweit, die 
ADHS als Syndrom zu definieren statt einer eindeutig identifizierbaren Krankheit [34]. Für die 
klinische Praxis jedoch ist eine Kategorisierung notwendig und durch die verbesserten 
Kriterien in der DSM-5 gegeben [9]. 
Weitere Hilfsmittel für die Diagnostik sind jedoch dringend notwendig und obwohl schon 
einige, v.a. genetische Kandidaten, für Biomarker bekannt sind, ist deren Anwendung im 
klinischen Alltag noch nicht ausgereift, da deren Relevanz in Studien noch weiter untersucht 
werden muss [35, 36]. Die vielversprechendsten unter diesen genetischen Biomarkern 
scheinen dopaminerge Rezeptoren- und Transportergene zu sein, sowie Moleküle aus dem 






Ist die Diagnose einer ADHS gesichert und die Notwendigkeit zur Behandlung festgestellt, 
stehen verschiedene Interventionen zur Auswahl, um einen individuellen Behandlungsplan zu 
erstellen. Dabei sollten im Allgemeinen psychotherapeutische Behandlungsoptionen bei 
leichter Symptomausprägung bevorzugt werden und erst bei mittleren bis schweren ADHS 
multimodal durch pharmakologische Therapien ergänzt werden. Wenn möglich, sollte sich 
außerdem auch an den Präferenzen des Patienten orientiert werden. Eine umfassende 
Psychoedukation, also die detaillierte Aufklärung durch wissenschaftlich fundierte Fakten zur 
Krankheit, ist sowohl beim Patienten als auch deren Angehörigen von hoher Wichtigkeit und 
sollte immer mit angeboten werden. Abbildung 2 verdeutlicht hierzu den 
differenzialtherapeutischen Entscheidungsbaum für Erwachsene mit ADHS laut der aktuellen 
S3-Leitlinie der Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen 
Fachgesellschaften e. V. (AMWF) [1, 3, 23]. 
 
Abbildung 2 Differenzialtherapeutischer Entscheidungsbaum zur psychosozialen 
(einschließlich psychotherapeutischen) und pharmakotherapeutischen Behandlung von 
Erwachsenen mit ADHS. Nach S3-Leitlinie „Aufmerksamkeitsdefizit-/Hyperaktivitätsstörung 
(ADHS) im Kindes-, Jugend- und Erwachsenenalter“ der Arbeitsgemeinschaft der 





1.1.4.1 Psychotherapeutische Behandlung 
Zu den psychosozialen Maßnahmen bei Erwachsenen gehört vor allem die schon erwähnte 
Aufklärung über die Störung. Diese soll als Basis für das Verständnis der Krankheit und ihrer 
Symptome dienen und damit die Grundlage für eine aktive Mitarbeit in der Therapie bilden 
[1]. Außerdem wurden zahlreiche andere nicht-pharmakologische Interventionen in den 
letzten Jahren getestet, jedoch gibt es kaum kontrollierte Studien bei Erwachsenen dazu [9]. 
Dazu gehören ernährungsbasierte, verhaltenstherapeutische und neurokognitive Ansätze [3]. 
In der klinischen Praxis sind bisher nur kognitive Verhaltenstherapien gut erprobt und daher 
Teil der Kernbehandlung [1, 3, 9, 23]. Dabei werden Techniken erlernt, die den Patienten im 
Alltag unterstützen sollen, mit der Störung umzugehen und die Fehlfunktion zu kompensieren 
oder sogar zu reduzieren. Das kann entweder in Einzel- oder Gruppenbehandlungen 
geschehen [1].  
 
1.1.4.2 Pharmakologische Intervention 
Pharmakologische Behandlungen sind in der Regel langfristig [3] und sind in randomisierten, 
(placebo-)kontrollierten Studien auf ihre Sicherheit und Wirksamkeit geprüft. Man 
unterscheidet im Allgemeinen zwischen Stimulantien und nicht-stimulierenden Wirkstoffen. 
Zugelassene Stimulantien, dazu gehören Methylphenidat und Amphetamine, modulieren die 
Wirkung von Dopamin im Gehirn und gelten als erste Wahl [1, 3, 9, 23]. Im Vergleich haben 
sich Amphetamine für Erwachsene als effektiver und verträglicher herausgestellt als 
Methylphenidat [38]. Bei der Auswahl sind immer auch die koexistierenden Störungen des 
Patienten zu beachten. Hier werden ebenso dementsprechende Leitlinien zu Rate gezogen 
und es entscheidet der Schweregrad der Störungen, welche zunächst mit höherer Priorität 
behandelt wird [1]. 
 
1.2 ADHS und Kognition 
Der Sammelbegriff „Kognition“ umfasst alle Prozesse des Gehirns, die Informationen 
verarbeiten.  Das können sowohl externe Wahrnehmungen und Aufmerksamkeit sein, als auch 




gestörten exekutiven Funktionen (EF), also solche die das Verhalten steuern, betroffen. Dazu 
gehören zwei Arten: [40, 41] 
• Sogenannte „coole“ EF: u.a. Verhaltenshemmung (response inhibition), 
Arbeitsgedächtnis (working memory), dauerhafte Aufmerksamkeit (sustained 
attention), Reaktionsvariabilität (response variability), Mentale Flexibilität (cognitive 
variability) 
• Sogenannte „hot“ EF: Motivationskontrolle (motivation control), 
Belohnungsassoziierte Verhaltensweisen (reward-related tasks) 
In diesem Zusammenhang gibt es auch Theorien, die die Subtypen der ADHS mit den jeweilig 
gestörten EF in Zusammenhang bringen. Dabei wird vorgeschlagen, dass der unaufmerksame 
Subtyp eher Probleme mit „coolen“ EF, also bei der Verarbeitung kognitiver, eher abstrakter 
Aufgaben wie zum Beispiel andauernde Aufmerksamkeit, hat, während der 
hyperaktive/impulsive Subtyp eher Schwierigkeiten mit „hot“ EF, also emotionalen Stimuli hat 
[41]. 
Die kognitiven Fähigkeiten können mit unterschiedlichen standardisierten Tests, die teilweise 
computerbasiert durchgeführt werden, gemessen werden. 
 
1.3 ADHS vs. Komorbiditäten 
Die Symptomatik und Pathologie von ADHS überlappt nicht nur mit vielen anderen Störungen 
aus dem psychiatrischen Formenkreis, sie tritt auch häufig mit ihnen zusammen auf. Bis zu 
89 % der erwachsenen ADHS Patienten leiden unter einer Komorbidität, die vor allem den 
affektiven Störungen sowie Angst- und Suchtstörungen zuzuordnen sind [31, 32, 42].  
 
1.3.1 Depression 
Laut eines Reviews aus dem Jahre 2006, haben Patienten mit ADHS im Gegensatz zur 
Allgemeinbevölkerung ein erhöhtes Risiko an Depression zu erkranken (35 bis 50% vs. 15%) 
[42]. ADHS und Depressionspatienten zeigen vor allem ähnliche Charakteristika, wenn es um 
Konzentration, Aufmerksamkeit und Gedächtnis geht. Diese Symptome werden darüber 




Steigerung der Beeinträchtigung sowie möglicherweise auch zu Veränderungen des 
Therapieansprechens. Im Gegensatz zur ADHS gibt es aber die typische Empfindungslosigkeit 
oder Gefühlstaubheit sowie Schlafstörungen und Appetitlosigkeit eher bei 
Depressionspatienten [31, 32, 42–44]. 
 
1.3.2 Angststörung 
Angststörungen kommen in bis zu 40 % bis 60 % der erwachsenen ADHS Patienten vor [42, 45] 
und manifestieren sich oftmals in verstärkter Form, wenn sie als komorbide Störung mit ADHS 
auftreten [32]. Darüber hinaus wurde beobachtet, dass die ADHS Diagnose in Patienten, vor 
allem Kindern, mit Angststörungen oftmals später gestellt wird, weil die Symptome der 
Angststörung die typischen ADHS Symptome für Impulsivität überdecken können. Auf der 
anderen Seite jedoch verstärkt die Angststörung die kognitiven Beeinträchtigungen der ADHS 
[46]. Charakteristische Symptome, die in beiden Störungen auftreten können, sind 
Konzentrationsschwierigkeiten und Unruhe bis hin zur Zappeligkeit. Übertriebene Angst und 
Besorgnis sind daher typisch für Angststörungen, während Impulsivität eher bei ADHS 
Patienten auftritt [44]. 
 
1.3.3 Sucht 
Eine Komorbidität, die vor allem bei Erwachsenen zu finden ist, ist die Suchtstörung. Von ihr 
sind bis zu 50 % der ADHS Patienten betroffen und man geht davon aus, dass die 
Wahrscheinlichkeit einer Suchterkrankung doppelt so hoch ist wie in der 
Allgemeinbevölkerung [32, 42]. Dabei werden Nikotin und Alkohol gefolgt von Kokain und 
Cannabis mit der höchsten Frequenz konsumiert [32]. Gemeinsame Symptome von ADHS und 
Substanzstörungen sind Schwierigkeiten mit Aufmerksamkeit, Konzentration und Gedächtnis. 
Dazu kommen teilweise noch Gemütsschwankungen hinzu. Zum Ausschluss einer 
Suchtstörung kann, wenn nötig ein Drogentest gemacht werden [42, 44]. Liegt eine solche vor, 
sollte die Behandlung der Suchstörung immer Priorität haben, da auch die ADHS Diagnostik 
unter Einwirkung von Suchtstoffen in Frage gestellt werden muss. Eine erneute Evaluation der 
ADHS Symptome kann nach hinreichender Substanzabstinenz wiederholt werden [11, 42, 47]. 




das eventuelle Suchtpotential der zugelassenen Medikamente gelegt werden, da die 
Studienlage hier sehr rar ist und wenig Daten dazu vorliegen [47].  
 
1.3.4 Bipolare Störung 
Eine ebenfalls häufige koexistierende Störung ist die Bipolare Störung [48]. Charakteristisch 
für Patienten mit bipolarer Störung sind die zyklischen Intervalle von Symptomen der 
Depression im Wechsel mit manischen Phasen. Letztere sind geprägt von Hyperaktivität, 
Konzentrationsstörungen, Impulsivität und fehlender Organisation - Symptome, die auch bei 
einer ADHS auftreten können und eine Unterscheidung mitunter sehr schwierig machen [49–
51]. Bei Erwachsenen mit ADHS kommt in ca. 20% der Fälle auch eine Bipolare Störung hinzu 
[49, 51], wobei die Koexistenz oftmals zu einem früheren Beginn der depressiven Episoden 
führt im Vergleich zur Diagnose einer Bipolaren Störung ohne ADHS [42]. 
 
1.4 Geschlechtsspezifische Besonderheiten 
Es gibt mehrere psychiatrische und neurologische Störungen, die ein bekanntes Missverhältnis 
hinsichtlich der Prävalenz zwischen den Geschlechtern aufweisen. Dazu gehören 
Entwicklungsstörungen des Nervensystems wie z.B. Autismus, aber auch affektive Störungen 
wie z.B. Depression und auch neurodegenerative Erkrankungen wie z.B. Alzheimer. Darüber 
hinaus sind nicht nur das Auftreten, sondern auch die Ausprägung und Symptomatik teilweise 
sehr verschieden zwischen den Geschlechtern [52–54]. Da die Entwicklung unseres Gehirns 
zum einen durch neurobiologische Faktoren einschließlich Hormonen, und zum anderen auch 
durch soziale Faktoren wie die Wahrnehmung von Geschlechterrollen beeinflusst wird, sind 
solche Unterschiede in Erkrankungen des Nervensystems eigentlich zu erwarten, wurden 
jedoch bis vor Kurzem in der medizinischen Forschung kaum beachtet und untersucht [53, 54]. 
Auch für ADHS haben epidemiologische Studien immer wieder gezeigt, dass das Verhältnis 
von männlichen zu weiblichen ADHS Patienten unausgeglichen ist [8, 9, 55]. Obwohl der 
Unterschied im Kindesalter deutlich höher ist mit bis zu 16 betroffenen Jungen pro ein 
betroffenes Mädchen, gibt es auch im Erwachsenenalter noch eine Differenz mit circa 3 zu 1 




einen Verzerrungseffekt durch die ärztlichen Zuweisungen zurückzuführen ist, ist bis heute 
nicht hinreichend geklärt [3, 9, 27, 57].  
Geschlechterunterschiede in ADHS-spezifischen Symptomen weichen teilweise in klinischen 
und nicht-klinischen Populationen stark voneinander ab und müssen daher mit Vorsicht 
betrachtet werden [57–59]. In einem Review von 2014 wurden die Ergebnisse bezüglich ADHS 
Charakteristika von 73 Studien zwischen den Geschlechtern bei erwachsenen ADHS Patienten 
betrachtet, mit dem Ergebnis, dass es genug Hinweise für psychopathologische Unterschiede 
gibt, jedoch mehr Forschungstätigkeit notwendig ist, um systematisch Geschlechtseffekte zu 
analysieren [59].  
 
1.5 Instrumente zur neuropsychologischen Bewertung von Symptomen und 
Kognitiver Leistung 
Standardisierte Fragebögen zur Einschätzung von Symptomen und deren Schwere und 
quantitative Testverfahren zur Messung kognitiver Einschränkungen werden in der klinischen 
Forschung bereits routinemäßig angewandt. Die Wahl des geeigneten Instruments fällt 
teilweise schwer, da es derzeit kein Instrument gibt, welches alle Bereiche der Kognition, die 
in der ADHS betroffen sind, abdeckt [60]. Daher sind Kombinationen hilfreich, um möglichst 
viele Aspekte der ADHS Erkrankungen abzufragen. 
Für die Evaluation von aktuellen Symptomen eignen sich im Screening der Studien 
Kurzfragebögen, die die markantesten Eigenschaften der Störung überprüfen. Auf Deutsch 
sind hier zum Beispiel die ADHS-Selbstbeurteilungsskala (ADHS-SB) [61] und die Adult Self-
Report Scale (ASRS) der WHO [62] verfügbar. Für die Bewertung von früheren Symptomen in 
der Kindheit ist die Wender Utah Rating Scale in Kurzform (WURS-k) [63] etabliert. In unseren 
Routine wird außerdem noch der Beck Depression Inventory (BDI) Fragebogen [64] genutzt, 
um depressive Symptome abzuklären.  
Für die ausführlichere Beurteilung der Symptomatik ist im deutschsprachigen Raum die 
Conners‘ Adult ADHD Rating Scale (CAARS) verfügbar und in einer größeren Stichprobe 
validiert [65–67]. Beim Selbstbeurteilungsfragebogen handelt es sich um einen Katalog von 66 




Unaufmerksamkeit, Hyperaktivität und Impulsivität sowie die Selbstwahrnehmung abfragt. 
Des Weiteren gibt es Unterpunkt, die Unaufmerksamkeit und Hyperaktivität-Impulsivität nach 
den Kriterien des DSM bewertet. Aus den Werten ergibt sich dann ein globaler Wert sowie ein 
ADHS Index [67]. 
Für die computerisierte Leistungsbewertung der Kognition gibt es unter anderem den Test of 
Attentional Performance (TAP) [68]. Dabei handelt es sich um eine Testbatterie, die man 
modular für seine Zwecke zusammensetzen kann. Für die ADHS Abklärung werden vor allem 
die Subtests für Aufmerksamkeit, Arbeitsgedächtnis und das Go/NoGo Paradigma genutzt. 
Beim Aufmerksamkeits- oder Alertness-Test wird die Reaktion unter zwei Bedingungen 
getestet: einmal soll ohne Warnsignal auf ein Ereignis reagiert werden („intrinsisch“) und 
einmal wird vor dem Stimulus ein Warnton ausgegeben („phasisch“). Beim Arbeitsgedächtnis 
wird eine Zahlenfolge gezeigt und der Getestete wird angewiesen zu reagieren, wenn die 
angezeigte Zahl der vorletzt gezeigten entspricht. Hierbei werden neben Reaktionszeit und 
Stabilität der Reaktion auch Fehler und Auslassungen gemessen. Das Go/NoGo Paradigma 
testet die Verhaltenskontrolle und -inhibition der Patienten, indem unterschiedliche Stimuli 
angezeigt werden, jedoch nur auf einen bestimmten reagiert werden soll. Auch in diesem 
Subtest spielen Fehler und Auslassungen eine Rolle [68]. 
 
1.6 Rationale für die Studien 
Trotz der Fortschritte in der ADHS-Forschung in den letzten Jahrzehnten gibt es immer noch 
große Wissenslücken bezüglich der Pathologie. Eine adäquate Behandlung der Erkrankung 
setzt immer das Verständnis ihrer Entstehung und die korrekte Diagnose dieser voraus. ADHS 
wird oftmals gar nicht oder zu spät diagnostiziert oder mit anderen Störungen verwechselt. 
Die Folgen davon sind fehlende Therapien, die sowohl zu gesundheitlichen 
Beeinträchtigungen des Betroffenen, als auch zur Belastung der Angehörigen führen [11, 27]. 
Um die Differenzialdiagnose zu erleichtern und darauf aufbauend den geeigneten 
Therapieplan zu erstellen, werden sowohl klinische Interviews als auch 
Selbstbeurteilungsbögen und objektive, teilweise computerisierte Testverfahren genutzt. Ob 
es mithilfe dieser Werkzeuge möglich ist, ADHS von einer der häufigsten Falschdiagnosen, 




ersten Studie. Dabei sollte untersucht werden, inwiefern sich ADHS- und 
Depressionspatienten sowie Patienten mit beiden Störungen in den Fragebögen und den 
Testverfahren voneinander und von gesunden Probanden unterscheiden, und welche Tests 
gegebenenfalls die geeignete Trennschärfe für eine Anwendung in der Differenzialdiagnose 
aufweisen.  
Mittels derselben Fragebögen und Testverfahren wurde in der zweiten Studie der 
Geschlechterunterschied in erwachsenen ADHS-Patienten untersucht. Dabei ging es im ersten 
Schritt darum, kognitive Unterschiede zwischen Männern und Frauen mit einer 
diagnostizierten ADHS herauszustellen. Im zweiten Schritt sollte wiederum bewertet werden, 
ob diese Testverfahren zusätzlich zur klinisch-psychiatrischen Exploration geeignet sind, in der 
klinischen Praxis eine ADHS zu diagnostizieren, auch wenn beispielsweise die Leitsymptome 
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Objective: The aim of this study was to assess whether self-report scales and 
neuropsychological tests used for adult patients with ADHD can help to distinguish between 
ADHD-specific and depressive symptoms.  
Method: In a cross-sectional design, differences in self-report questionnaires and 
neuropsychological tests among clinical subgroups and healthy controls (HC) were evaluated. 
Patients in clinical groups were diagnosed with major depressive disorder (MDD) or ADHD 
with or without depressive symptoms according to Diagnostic and Statistical Manual of 
Mental Disorders (4th ed.; DSM-IV) guidelines.  
Results: The Hyperactivity subscales of the Conners’ Adult ADHD Rating Scale (CAARS) differed 
between MDD and ADHD, whereas self-concept and inattention scales even distinguished 
comorbidity subgroups within the ADHD population. A reduced alertness and higher variations 
in reaction times measured by performance tests indicated problems in sustained attention 
in ADHD patients compared with HC.  
Conclusion: The diagnostic process of ADHD, and thereby the distinction from other symptom-
overlapping, comorbid mental disorders, might be improved by utilizing ADHD-specific self-
report questionnaires and neuropsychological tests, which are short, cost-effective, and 
standardized screening methods. 
2.2 Introduction 
The symptomology and psychopathology of Attention Deficit/Hyperactivity Disorder (ADHD) 
in adults overlap with several other psychiatric conditions including personality disorders, 
anxiety, substance use, sleep disorders, and mood disorders [1, 2]. Moreover, these conditions 
may also occur as comorbidities in up to 89% of all ADHD patients [1]. Establishing a 
differential diagnosis can therefore be challenging for clinicians. To support the process, 
standardized rating scales and psychological tests can be used as more objective screening 
and progression assessments [3]. Unfortunately, at present, there is no diagnostic tool that 
allows the reliable diagnosis of ADHD by itself [4]. 
Moreover, frequently used rating scales lack diagnostic specificity, especially regarding the 
differentiation to mood disorders, one of the most co-occurring conditions [5]. Major 
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depressive disorder (MDD) has prevalence rates as high as 18.6% in adults with ADHD [6]. The 
distinction of ADHD from MDD and the recognition of comorbid depressive symptoms in 
ADHD patients are essential as they have major impacts on therapy considerations [4, 7]. 
Common subjectively reported symptoms of ADHD also frequently occur in MDD, including 
decline in cognitive functions such as concentration, attention, and memory [8]. Reversely, 
mood instability is also often associated with ADHD presenting as increased levels of 
irritability, volatility, or swift changes in mood [9]. 
To this date, it is unclear whether ADHD and MDD patients, and those with both co-occurring 
disorders, show specific patterns of cognitive impairments. This is also due to the fact, that 
only few studies have investigated the differences in cognition between those subgroups of 
patients. 
In the first relevant studies of Katz, Wood, Goldstein, Auchenbach, and Geckle (1998), ADHD 
patients reached lower test results on a range of different neuropsychological tests compared 
with depressive patients. The two groups significantly differed in measures for inhibition and 
interference (Stroop test), verbal memory (California Verbal Learning Test [CVLT]), and also 
attention (Paced Auditory Serial Addition Test [PASAT]; Wechsler Memory Scale–Revised 
[WMS-R]). However, overall, the group also concluded that there was no single test or 
combination to consistently distinguish between the two clinical groups [10]. 
In a study from 2011, Larochette, Harrison, Rosenblum, and Bowie compared the performance 
of ADHD patients with MDD patients and those with both co-occurring conditions. They found 
that the comorbid group performed poorly in comparison with the groups suffering from only 
either of the conditions. Specifically, the group with both co-occurring conditions showed 
deficits in processing speed and delayed recall for verbal conceptual material. However, 
differences in cognitive performance between ADHD and depression groups itself could not 
be noted [11]. 
A number of other studies [12–14]were not able to show any notable differences in 
neuropsychological test performance between ADHD and depression groups, whereas 
Pettersson, Söderström, and Nilsson (2018) found that a combination with self-reported 
clinical interviews could be beneficial for diagnosis [15]. 
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Recently, Fasmer and colleagues assessed the Conners’ Continuous Performance Test (CPT) as 
a useful tool to discriminate between patients with ADHD and other psychiatric disease, 
especially mood and anxiety disorders, and promoted the need to use more objective tests in 
the diagnosis of patients with mixed complaints including mood, anxiety, and attentional 
problems [16]. 
To contribute to the understanding and identification of key differences in cognition and 
therefore promote viable differential diagnosis of ADHD and depression patients, we studied 
their performance in neuropsychological tests and self-reported questionnaires. As an 
objective measure for selective attention, alertness, and processing speed, the subscales 
Go/NoGo and alertness of the Tests for Attentional Performance (TAP) were used. However, 
the long version of the Conners’ Adult ADHD Rating Scale– Self Report (CAARS-S: L) was 
applied as a self-assessment questionnaire. 
2.3 Method 
2.3.1 Participants 
Participants were included in the study if they were between the ages of 18 and 66 years, had 
no known psychiatric disorders or neurological diseases, and received no relevant ADHD 
medication. They were screened for psychotropic drugs (antidepressants, neuroleptics, 
anticonvulsants, thyroid medication) and depressive symptoms. Main demographic data of 
the four groups are compiled in Table 1. 
44 outpatients with clinically defined ADHD according to the Diagnostic and Statistical Manual 
of Mental Disorders (4th ed.; DSM-IV; [17]) were recruited during regular visits at the local 
ADHD outpatient clinic for adults of the University Hospital in Leipzig (Germany). A group of 
18 ADHD patients without depressive symptoms (ADHD−; BDI < 13) were analyzed in 
comparison to a group of 26 ADHD patients with depressive symptoms (ADHD+; BDI ≥ 13). 
23 inpatients or outpatients with diagnosed depression (MDD) according to the DSM-IV 
criteria were recruited at the Department of Psychiatry and Psychotherapy of the University 
Hospital Leipzig in Germany. 54 healthy controls (HC) were recruited through local postings. 
HC were defined as having a BDI score lower than 13, whereas MDD patients had a BDI score 
of more than 13. 
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The protocol was reviewed and approved by the local ethics committee (199-13-15072013, 
University of Leipzig). 
2.3.2 Assessments 
For screening purposes, the German short version of the Wender Utah Rating Scale (WURS-k, 
[18]) and the German version of the Beck Depression Inventory (BDI, [19]) were administered. 
The WURS-k is a standardized self-report questionnaire with 21 items to retrospectively assess 
symptoms of ADHD in a participant’s childhood on a 5-point scale [18]. The BDI is a similar 
self-report scale with 21 questions on the participant’s current state of health to be answered 
on a scale of 0 to 4 [19]. 
In the course of the study, the Conners’ Adult ADHD Rating Scale (CAARS; [20]) was applied. It 
measures the presence and severity of ADHD symptoms on a 66-item self-report form by 
providing raw scores and standardized scores (t scores) for all scales. In this study, the 
empirically derived subscales (Inattention/Memory Problems, Impulsivity/ Emotional Lability, 
Hyperactivity/Restlessness, and Problems With Self-Concept), the three DSM-IV ADHD 
symptom subscales and the ADHD Index (that identifies respondents who might benefit from 
a more detailed clinical assessment) were used. Elevated t scores of one standard deviation 
(value of 10) above the mean of 50 are indicative of ADHD in the CAARS and its subscales. 
To objectify performance-based aspects of attention, the alertness, and Go/NoGo subtests of 
the computerized Test of Attentional Performance (TAP; [21]) were used. Alertness is defined 
as general wakefulness or arousal enabling a person to respond effectively to any given 
demand. It is essential to, and the basis of, every attentional or cognitive performance. The 
test comprises of a simple reaction time task lasting approximately 4.5 min. The Go/NoGo 
paradigm was developed to test behavioral control, which is crucial to suppress a reaction 
triggered by an external stimulus to the benefit of an internally controlled behavioral 
response. In this paradigm, the focus of attention is directed to predictably occurring stimuli 
that require a selective reaction (to react “x” or not to react “+”). The Test Form “1 of 2” was 
used lasting approximately 2 min. 
The standard values (t scores) of the index of phasic alertness, information processing speed, 
standard deviation for intrinsic (without warning signal) and phasic (with warning signal) 
alertness, and standard values of information processing speed, standard deviation, errors, 
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and omissions for Go/NoGo were the dependent variables. Age-corrected, education-
corrected, and sex-corrected standard values were used where possible. t scores of one 
standard deviation (value of 10) below the mean of 50 are indicative of abnormal TAP results. 
2.3.3 Statistical Analysis 
Statistical analyses were performed with the Statistical Package for Social Sciences 
(SPSS®/IBM® Version 24.0 for Windows). Cross-sectional analysis was conducted using the 
Chi-square test (χ2) and analysis of covariance for independent samples (ANCOVA with 
covariates medication, gender [and age—in case of clinical characteristics]; post hoc test: 
Bonferroni) with respect to demographical, psychometric, and psychological variables. In case 
no covariate was significant, the analysis of variance was used (post hoc test: Tukey’s honestly 
significant difference). In case of unequal variances between groups, the Welch statistic and 
post hoc test Games-Howell was used. For the TAP subtest alertness, a repeated measure 
ANCOVA was conducted. The interaction of alertness (intrinsic vs. phasic) and group (ADHD–, 
ADHD+, MDD, HC) were our parameters of interest. The Spearman correlation coefficient was 
calculated to measure the strength of correlations. Discriminant function analyses were 
conducted to evaluate the extent to which significant self-report and performance-based 
measures accurately predicted group membership. Significance was assumed at a level of p ≤ 
.05. All scores were natural log transformed (see supplementary materials) prior to statistical 
modeling to approximate a normal distribution. 
2.4 Results 
2.4.1 Clinical Characteristics of the Patient Population 
In Table 1, the main demographic and clinical characteristics of the patient population are 
displayed. Age and gender differed between MDD and ADHD and HC. Notably, there were 
more female and older participants in the MDD group compared with ADHD patients (ps < 
.069) and HC (ps < .007). The medication was also inconsistent between the four groups. 
Therefore, all statistical analyses have been made using gender and medication as covariates 
and age- corrected t scores as the dependent measure. As expected, the ADHD patients scored 
higher in retrospective ADHD symptoms (WURS-K in Table 1) compared with MDD (ps < .001) 
and HC (ps < .001), respectively. 
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Table 1. Clinical Characteristics of ADHD–, ADHD+, MDD Participants, and HC. 
Note. MDD = major depressive disorder; HC = healthy controls; WURS = Wender Utah Rating Scale; BDI = Beck 
Depression Inventory. 
aCovariate Medication not significant. 
bCovariate Age was not significant. 
cCovariate Gender was not significant. 
dIn case of unequal variances, the Welch-Test was used. 
 
2.4.2 Self-Report Measures 
We found significant group effects in all CAARS subscales (see Table 2). Compared with HC, 
post hoc analysis revealed higher t scores in ADHD− and ADHD+ patients for all subscores and 










 ADHD– ADHD+ MDD+ HC    
 (n = 18) (n = 26) (n = 23) (n = 54) F/χ2 p 
value 
η² 
Age (M [SE])a,c,d    29.9 (1.7) 33.0 (1.8) 41.5 (2.8) 29.3 (1.1) 5.85 .002 .442 
Gender (male/female) 11/7 18/8 7/16 37/17 10.97 .012 .091 
WURS-K (M [SE])a,b,c 36.9 (2.9) 40.1 (2.7) 14.8 (2.2) 11.1 (1.3) 55.08 .000 .765 
BDI (M [SE])a,b,c,d 5.8 (0.9) 23.4 (1.6) 30.5 (1.9) 3.0 (0.4) 42.15 .000 .889 
Medication (%)     107.10 .000 .884 
None 77.8 50 0 96.3 — — — 
Antidepressants 5.6 26.9 39.1 0 — — — 
Neuroleptics 0 3.8 0 0 — — — 
Anticonvulsants 5.6 0 0 0 — — — 
Thyroid medication 5.6 0 0 3.7 — — — 
More than one 
medication 
5.6 11.5 60.9 0 — — — 
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Table 2. Percentage of Patients Scoring Above Average in the Self-Report Measure. 










      % 
ADHD– 
(n = 18) 
ADHD+ 
(n = 26) 
MDD+ 
(n = 23) 
Inattention 97.63 .000 ADHD– 94.4 /   
   ADHD+ 100.0  /  
   MDD+ 78.3 >.058 >.012 / 
   HC 1.9 >.000 >.000 >.000 
Hyperactivity 57.57 .000 ADHD– 77.8 /   
   ADHD+ 84.6  /  
   MDD+ 21.7 >.000 >.000 / 
   HC 9.3 >.000 >.000  
Impulsivity 60.09 .000 ADHD– 72.2 /   
   ADHD+ 88.5  /  
   MDD+ 39.1 >.035 >.000 / 
   HC 5.6 >.000 >.000 >.000 
Self-concept 69.11 .000 ADHD– 50.0 / >.000 >.058 
   ADHD+ 100.0  /  
   MDD+ 78.3  >.012 / 
   HC 9.3 >.000 >.000 >.000 
DSM-inattention 90.13 .000 ADHD– 94.4 /   
   ADHD+ 100.0  /  
   MDD+ 78.3  >.012 / 
   HC 5.6 >.000 >.000 >.000 
DSM-
hyperactivity/ 
54.28 .000 ADHD– 77.8 /   
impulsivity   ADHD+ 80.8  /  
   MDD+ 30.4 >.003 >.000 / 
   HC 7.4 >.000 >.000 >.008 
DSM-global 79.29 .000 ADHD– 94.4 /   
   ADHD+ 92.3  /  
   MDD+ 56.5 >.007 >.004 / 
   HC 3.7 >.000 >.000 >.000 
ADHD-index 87.52 .000 ADHD– 100.0 /   
   ADHD+ 96.2  /  
   MDD+ 60.9 >.003 >.002 / 
   HC 3.7 >.000 >.000 >.000 
Note. Scale p value represents statistical differences between the groups. MDD = major depressive disorder; HC 
= healthy controls; DSM = Diagnostic and Statistical Manual of Mental Disorders 
For MDD patients, all subscales (excluding the Hyperactivity and DSM-
hyperactivity/impulsivity scale—which were not significant) were higher compared with the 
HC group (ps < .002) (see Table 3). 
Both ADHD groups had significantly higher subscores (ps < .032) than the MDD group, except 
for the inattention and the self-concept subscale. Only the inattention and DSM-Inattention 
subscales were higher in ADHD+, but not in ADHD–, compared with MDD. In contrast, the Self- 
concept subscale was lower in ADHD–, but not in ADHD+, compared with MDD. Differences 
between the ADHD groups were not significant apart from the self-concept (p < .001) and the 
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DSM-Inattention (p < .036) subscale, where the ADHD+ group showed significantly higher 
subscores compared with ADHD– patients. 
Table 3. Differences in t Scores of Self-Report Measures Between ADHD–, ADHD+, MDD, and 
HC. 












(n = 18) 
ADHD+ 
(n = 26) 
MDD+ 
(n = 23) 
Inattentiona 49.10000 .806 ADHD– 74.1 (2.4) /   
   ADHD+ 79.2 (1.6)  /  
   MDD+ 66.0 (3.0)  >.005 / 
   HC 45.9 (1.2) >.000 >.000 >.000 
Hyperactivitya 35.33000 .689 ADHD– 68.8 (3.5) /   
   ADHD+ 72.2 (2.6)  /  
   MDD+ 50.6 (3.0) >.000 >.000 / 
   HC 46.3 (1.2) >.000 >.000  
Impulsivitya 48.44000 .764 ADHD– 67.8 (2.6) /   
   ADHD+ 71.7 (1.8)  /  
   MDD+ 55.7 (3.0) >.014 >.000 / 
   HC 43.2 (1.1) >.000 >.000 >.002 
Self-concept 48.14000 .772 ADHD– 58.3 (3.0) / >.001 >.022 
   ADHD+ 76.0 (1.5)  /  
   MDD+ 70.6 (2.2)  >.176 / 
   HC 46.8 (1.2) >.011 >.000 >.000 
DSM-
inattentiona,b 
49.45000 .824 ADHD– 74.2 (2.2) / >.036  
   ADHD+ 81.9 (1.5)  /  
   MDD+ 71.5 (3.2)  >.032 / 
   HC 47.3 (1.1) >.000 >.000 >.000 
DSM-
hyperactivity/ 
27.44.000 .643 ADHD– 69.3 (3.2) /   
impulsivitya   ADHD+ 70.1 (3.1)  /  
   MDD+ 51.7 (2.9) >.000 >.000 / 
   HC 44.5 (1.0) >.000 >.000  
DSM-globala 67.14.000 .795 ADHD– 75.1 (2.2) /   
   ADHD+ 77.9 (2.7)  /  
   MDD+ 63.1 (3.1) >.006 >.000 / 
   HC 45.3 (1.0) >.000 >.000 >.000 
ADHD-index 72.51000 .806 ADHD– 76.0 (1.9) /   
   ADHD+ 78.1 (2.6)  /  
   MDD+ 63.8 (2.7) >.013 >.003 / 
   HC 43.4 (1.0) >.000 >.000 >.000 
Note. Scale p value represents statistical differences between the groups. MDD = major depressive disorder; HC 
= healthy controls; DSM = Diagnostic and Statistical Manual of Mental Disorders. 
aIn case of unequal variances, the Welch Test is used. 
bCovariate gender is slightly significant (.096). 
2.4.3 Performance-Based Measures 
In the alertness subtest for intrinsic and phasic alertness, more ADHD (ps < .072) and, in the 
subtest for phasic alertness, more MDD patients (p = .004) than HC performed below average 
(defined as t scores lower than 40) in the median analyses (see Table 4). In the SD analyses of 
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intrinsic alertness, more ADHD and more MDD patients performed below average compared 
with HC (ps < .002). No other effects were found. In the SD analyses of Go/NoGo, more ADHD+ 
patients (p = .002) performed below average in comparison to HC. All other comparisons were 
not significant. 
Table 4. Percentage of Patients Scoring Below Average in the TAP Alertness and Go/NoGo 
Subtest. 










  % 
ADHD– 
(n = 18) 
ADHD+ 
(n = 26) 
MDD+ 
(n = 23) 
Intrinsic alertness—
median 
8.66 .034 ADHD– 44.4 /   
   ADHD+ 38.5  /  
   MDD+ 30.4   / 
   HC 14.8 >.009 >.018  
Phasic alertness—
median 
9.03 .029 ADHD– 38.9 /   
   ADHD+ 34.6  /  
   MDD+ 47.8   / 
   HC 16.7 >.050 >.072 >.004 
Intrinsic alertness— SD 16.97 .001 ADHD– 44.4 /   
   ADHD+ 30.8  /  
   MDD+ 34.8   / 
   HC 5.6 >.000 >.002 >.001 
Phasic alertness—     
SD 
2.27 .518 ADHD– 22.2 /   
   ADHD+ 15.4  /  
   MDD+ 17.4   / 
   HC 9.3    
Index of phasic 
alertness 
3.05 .384 ADHD– 16.7 /   
   ADHD+ 26.9  /  
   MDD+ 39.1   / 
   HC 35.1    
Go/NoGo—omission 2.77 .428 ADHD– 5.6 /   
   ADHD+ 15.4  /  
   MDD+ 13.0   / 
   HC 5.6    
Go/NoGo—error 3.00 .392 ADHD– 11.1 /   
   ADHD+ 7.7  /  
   MDD+ 8.7   / 
   HC 1.9    
Go/NoGo—median 7.02 .071 ADHD– 22.2 /   
   ADHD+ 15.4  /  
   MDD+ 26.1   / 
   HC 5.6 >.039  >.010 
Go/NoGo—SD 9.89 .020 ADHD– 22.2 /   
   ADHD+ 38.5  /  
   MDD+ 17.4   / 
   HC 9.3  >.002  
Note. Scale p value represents statistical differences between the groups. TAP = tests for attentional 
performance; MDD = major depressive disorder; HC = healthy controls. 
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The ANCOVA of information processing speed of the alertness subtest of the TAP revealed a 
significant interaction of alertness and patient group, F(3, 115) = 2.98, p = .034, η² = .072 (see 
Table 5). Subsequent analyses revealed a slightly lower alertness effect in ADHD–, F(1, 68) = 
3.41, p = .069, η² = .048, and ADHD+, F(1, 76) =  3.38, p = .074, η² = .041, in comparison with 
HC, but no other significant interactions (ps > .315). The SD analysis found no interaction (p = 
.658). Looking at intrinsic and phasic alertness separately, we found a significant group effect 
in the SD analysis of intrinsic alertness. ADHD–, but not ADHD+ showed lower SD in intrinsic 
alertness compared with HC (p = .023). 
In the Go/NoGo subtest of the TAP (see Table 5), we found a significant group effect for the 
standard  deviation, however not for median, omission, or errors (ps > .181). ADHD+ revealed 
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Table 5. Differences in t Scores of Performance-Based Measures Between ADHD–, 
ADHD+, MDD, and HC. 












(n = 18) 
ADHD+ 
(n = 26) 
MDD+ 
(n = 23) 
Intrinsic alertness— 0.92435 .151 ADHD– 41.1 (2.0) /   
median   ADHD+ 44.4 (2.4)  /  
   MDD+ 45.2 (2.6)   / 
   HC 48.2 (1.4)    
Phasic alertness— 0.68565 .131 ADHD– 40.5 (1.3) /   
median   ADHD+ 43.2 (1.7)  /  
   MDD+ 41.4 (2.3)   / 
   HC 44.7 (1.0)    
Intrinsic alertness— 3.48018 .286 ADHD– 43.5 (2.4) /   
SDa   ADHD+ 47.2 (2.2)  /  
   MDD+ 47.0 (2.4)   / 
   HC 51.8 (1.2)    
Phasic alertness— 1.75162 .207 ADHD– 44.6 (2.0) /   
SDa   ADHD+ 47.6 (2.0)  /  
   MDD+ 46.8 (2.2)   / 
   HC 50.4 (1.2)    
Index of phasic 2.05111 .223 ADHD– 47.9 (2.6) /   
alertness   ADHD+ 47.9 (2.2)  /  
   MDD+ 42.7 (1.5)   / 
   HC 43.9 (1.0)    
Go/NoGo— 44.01602 .141 ADHD– 48.7 (1.3) /   
omissionb   ADHD+ 47.4 (1.2)  /  
   MDD+ 48.4 (0.9)   / 
   HC 49.2 (0.5)    
Go/NoGo— 1.14337 .168 ADHD– 49.2 (1.6) /   
error   ADHD+ 48.5 (1.4)  /  
   MDD+ 50.4 (1.2)   / 
   HC 50.8 (0.7)    
Go/NoGo— 0.78506 .140 ADHD– 48.4 (2.2) /   
median   ADHD+ 49.9 (2.1)  /  
   MDD+ 51.0 (2.4)   / 
   HC 53.6 (1.4)    
Go/NoGo— 44.24012 .312 ADHD– 46.2 (2.6) /   
SDb,c   ADHD+ 44.5 (2.2)  /  
   MDD+ 46.9 (1.8)   / 
   HC 51.3 (1.1)    
Note. Scale p value represents statistical differences between the groups. MDD = major depressive disorder; HC 
= healthy controls. 
aCovariate medication slightly significant. 
bIn the case of unequal variances, the Welch Test is used. 
cCovariate gender slightly significant. 
2.4.4 Correlation of Self-Report and Performance- Based Measures 
Intrinsic alertness correlated negatively with the CAARS impulsivity, CAARS DSM-Inattention 
subscale, the DSM- global score and with the CAARS ADHD index in ADHD– (see Table 6 for 
more details). In contrast, it correlated positively with inattention and impulsivity in ADHD+. 
The SD of intrinsic alertness correlated positively with the CAARS DSM-Hyperactivity/-
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Impulsivity subscale in ADHD+ patients and negatively with the DSM-global score in ADHD– 
patients. Phasic alertness correlated negatively with CAARS Impulsivity in ADHD– and the SD 
of phasic alertness negatively with the CAARS DSM- Inattention subscale in MDD patients. The 
SD of phasic alertness correlated positively with Inattention in ADHD+. Error in the selective 
attention task correlated negatively with the CAARS DSM-Inattention subscale, the 
Inattention and Impulsivity subscale, the CAARS global score, and the CAARS ADHD index in 
ADHD+ patients (see Table 6 for more details). Omissions also correlated negatively with the 
CAARS DSM-Inattention subscale in ADHD+ and MDD patients and with hyperactivity in MDD 
patients. The median of the Go/NoGo task correlated negatively with hyperactivity and 
positively with the inattention subscale in ADHD+. The SD of the selective attention task 
correlated negatively with the CAARS ADHD index and with inattention in ADHD–. 
 
 




Table 6. Correlations of Self-Report and Performance-Based Measures for Patients with ADHD and MDD.  
 
 DSM-UA_T DSM-Hy/I_T DSM-Ges_T ADHS-Index_T Inattention Hyperactivity Impulsivity Self-Concept 
 ADHD– ADHD+ MDD ADHD– ADHD+ MDD ADHD– ADHD+ MDD ADHD– ADHD+ MDD ADHD– ADHD+ MDD ADHD– ADHD+ MDD ADHD– ADHD+ MDD ADHD– ADHD+ 
Go/NoGo error −.151 –.358036 .045 −.092 −.0197 .046 −.078 –.423016 .085 .055 –.629000 .160 .234 –.605001 .096 .140 −.122 .138 −.379 –.410019 .041 −.285 .067 
Go/NoGo omission −.117 –.336047 –.419023 −.117 .005 −.136 −.023 −.178 −.341 −.353 −.301 −.224 .094 −.216 −.253 .094 .138 –.361045 −.187 −.158 −.049 −.399 −.106 
Go/NoGo median −.176 .158 −.005 −.196 −.144 .155 −.259 .028 .086 −.308 .096 .151 −.364069 .476007 .188 −.118 –.349040 −.074 −.060 .187 .067 −.010 .267 
Go/NoGo SD −.262 −.055 .042 −.334088 .056 .075 −.375 −.018 .088 –.639002 −.110 .208 –.481022 .009 .324 −.265 −.123 .074 −.032 .031 .204 −.003 .134 
Intrinsic alertness median –.419042 .217 −.183 −.384058 .224 −.124 –.549009 .274 −.113 –.484021 .189 −.047 .012 .386026 −.049 −.238 .144 −.204 –.551009 .382027 −.091 −.335 −.142 
Intrinsic alertness SD −.362 .240 −.249 −.209 .390025 −.245 –.457028 .266 −.209 −.246 .247 −.013 .171 .304 −.060 −.134 .163 −.323 −.307 .224 −.051 .103 .166 
Phasic alertness median −.243 .074 −.218 −.256 .011 −.082 −.333 .152 −.109 −.249 .092 −.008 .169 .324 −.028 −.210 −.022 −.141 –.505016 .285 −.048 −.103 .192 
Phasic alertness SD −.029 .132 –.367042 −.110 .152 −.190 −.182 .269 −.260 −.036 .177 −.042 .196 .407020 −.001 −.200 .001 −.245 −.191 .294 −.092 .222 .010 
Note. DSM = Diagnostic and Statistical Manual of Mental Disorders; MDD = major depressive disorder. 
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To determine how the self-report and performance-based measures differentiate the groups, 
we conducted an explorative, discriminant function analysis, although the assumptions 
(homogeneity of variances) are violated. 
All three functions significantly differentiated the groups, Λ = .111, χ2(12) = 2,544.76, p < .001; 
Λ = .499, χ2(6) = 80.71, p < .001; Λ = .914, χ2(2) = 10.45, p < .005.  The structure matrix and 
group centroids for the functions are presented in Tables 7 and 8, respectively. According to 
the structure matrix, the first function primarily represents BDI and CAARS ADHD index. The 
group centroids suggest this function tends to be most elevated in ADHD+ and least 
pronounced in HC. As shown in Table 7, high scores on the second discriminant function were 
associated with CAARS Hyperactivity, especially in ADHD– and less pronounced in MDD. 
Finally, the third function seems to represent CAARS DSM-Inattention subscale. The group 
centroids indicate highest in ADHD+ and lowest in ADHD–. 
Table 7. Structure Matrix That Emerged from the Discriminant Function Analysis. 
 1       2    3 
BDI .791a −.532 .191 
CAARS DSM-inattention .757a .366 –.112 
CAARS ADHD-index .678a .541 −.360 
CAARS DSM-globalb .659a .634 −.145 
CAARS inattentionb .616a .345 −.125 
CAARS self-conceptb .568a .006 −.134 
CAARS impulsivityb .480a .472 .012 
Phasic alertness/SDb −.121a −.059 −.082 
Go/NoGo—SDb −.099a −.047 .053 
Go/NoGo errorb −.081a −.040 .066 
Go/NoGo—medianb −.074a −.043 .018 
Phasic alertness—medianb −.063a −.039 .010 
Intrinsic alertness—medianb −.054a −.023 .050 
CAARS hyperactivity .382       .661a .599 
CAARS DSM hyperactivity/impulsivityb .417         .649a −.021 
index of phasic alertnessb −.025 −.065 −.169a 
Go/NoGo—omissionb −.003 −.038 .149a 
Intrinsic alertness/SDb −.037 −.028 −.110a 
Note. Bold values are the highest/lowest values for the variables used for this measure. 
BDI = Beck Depression Inventory; DSM = Diagnostic and Statistical Manual of Mental Disorders. 
aHighest absolute correlation between all variables and all discriminant functions. 
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Table 8. Group Centroids That Emerged from the Discriminant Function Analysis. 
 Function  
                         1   2 
ADHD– 0.624 1.656 
ADHD+ 2.186 0.356 
HC −1.977 −0.136 
MDD 1.683 −1.379 
Note. HC = healthy controls; MDD = major depressive disorder. 
The three discriminant functions associated with BDI, CAARS DSM-Inattention, Hyperactivity, 
and CAARS ADHD Index predict group membership by 87.6% correctly (ADHD–: 83.3%, 
ADHD+: 88.5%, MDD: 73.9%, HC: 94.4%). 97.9% of variance is explained by the first and second 
function associated with the BDI, CAARS Index, and CAARS Hyperactivity score. 
Without the independent variable BDI, group membership was predicted by 80.2% correctly 
with an explained variation of 95.6% by two functions (associated with CAARS DSM- 
Inattention, CAARS Index and Self-concept). The groups of ADHD+ (84.6%) and HC (94.4%) 
were best predicted. In contrast, ADHD– (61.1%) and MDD (56.5%) patients were only 
predicted by chance. 
2.5 Discussion 
ADHD in adults has been shown to have a high frequency of symptom overlap with depression 
[1, 2]. Therefore, a reliable distinction between the two in the course of the diagnostic process 
of ADHD is desirable. In this study, we investigated whether self-report scales and 
neuropsychological tests used for ADHD patients could be of help to separate ADHD-specific 
from depressive symptoms. 
We used the German version of the Conners’ Adult ADHD Rating Scale (CAARS; [20]) to assess 
self-report measures in the ADHD-specific symptom domains inattention, hyperactivity, 
impulsivity, and self-concept as well as DSM-IV scales for inattention, hyperactivity/impulsivity 
and global scores. We compared the results of ADHD patients with and without comorbid 
depression, MDD patients, and healthy controls (HC). As expected, both ADHD groups showed 
significantly higher scores in all subscales and also the global score compared to healthy 
controls. With respect to MDD patients, both ADHD groups scored higher in the hyperactivity, 
impulsivity, and global scales, These findings are partially in line with an earlier study by 
Stewart and Liljequist (2015) revealing that the CAARS subscale for impulsivity was one of the 
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scales that best predicted the distinction between ADHD and other Axis I disorders [22]. As 
hyperactivity scores were comparable between MDD patients and HC, but ADHD patients had 
significantly higher scores compared with MDD, hyperactivity could be one distinguishing 
feature between ADHD and MDD patients. 
Interestingly, in our sample, the comparison of ADHD and MDD varied noticeably in two 
subscales between the comorbidity groups of ADHD. Namely, ADHD patients with, but not 
without, comorbid depression, had higher subscores in the inattention scale than MDD 
patients; while only ADHD patients without depression had lower self-concept subscores than 
MDD patients. Looking at the mean values for inattention chronologically, ADHD+ scored 
highest, followed by MDD patients and ADHD–, with all the groups being significantly more 
impaired than healthy controls. One possible explanation might be that not only ADHD, but 
also depressive patients suffer from attention deficits, which might cause a potentiation of 
the symptom severity when both diseases occur as comorbidities (see also Larochette et al., 
2011 for cognitive impairment associated with comorbidity [11]). This phenomenon has 
already been observed in children with ADHD and comorbid depression, who also showed 
increased subscale scores for inattention [23]. A similar effect of symptom intensification 
could cause the results seen for the self-concept subscale, where ADHD- had lower scores 
compared with ADHD+ and MDD patients. 
The self-concept subscale, together with the DSM-Inattention subscale, was also significantly 
distinctive between the two ADHD subgroups themselves. More precisely, ADHD patients with 
comorbid depression presented higher problems with self-concept and inattention than 
patients without depressive symptoms. These results are in line with the aforementioned 
study of Stewart and colleagues, who concluded that inattention was the best parameter to 
distinguish ADHD from other Axis I diagnoses, whereas the self-concept scale also contributed 
to this, especially regarding the differentiation to depression [22]. Another recently published 
study by Nankoo, Palermo, Bell, and Pestell (2019) also found the subscales for inattention, 
impulsivity, and self-concept to create unique variance in depression scores and might 
therefore be a great tool for the distinction of ADHD with and without comorbid depression 
[24]. Our results support that, in addition to hyperactivity, inattention and self-concept 
subscales of the CAARS are other distinguishing features between ADHD with and without 
comorbid depression and MDD. 
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Notable differences between both studies and our study are that no external evaluation of 
ADHD criteria was used and ADHD patients were not divided according to their depressive 
comorbidity status. To our knowledge, this is the first study that evaluated CAARS subscales 
based on the occurrence of comorbid depression in adult ADHD patients. The relevancy of our 
classification is supported by a study of Simon, Czobor, and Bitter (2013) that found the ADHD 
index measured by the CAARS to be significantly associated with the lifetime prevalence of 
depression, thereby indicating that overall ADHD severity increases in the presence of a 
comorbid depression and should be evaluated in clinical practice [25]. Moreover, 
comorbidities with other mental disorders, especially depression, are a crucial factor in the 
process of choosing the adequate therapy for each individual ADHD patient, as recommended 
by national guidelines [26]. 
The second evaluation in our study was done by measuring cognitive performance with the 
help of the German version of the computerized Test of Attentional Performance (TAP). The 
test was applied to assess alertness and behavioral control [21]. Altogether, more ADHD 
patients performed below average in intrinsic and phasic alertness than HC. The alertness 
effect was slightly lower in both ADHD groups compared with HC. ADHD– revealed higher 
variations of reaction times in intrinsic alertness, whereas ADHD+ revealed higher SD in the 
Go/NoGo task compared with HC. 
Other differences in performance-based measures between depressive patients, healthy 
participants, and ADHD patients were not significant. We also found no significant effects 
when looking at group differences in the ADHD population. 
To our knowledge, no studies have looked at TAP results for ADHD and MDD patients thus far, 
but some data exist to suggest ADHD patients have deficits in alertness. Hegerl, Himmerich, 
Engmann, and Hensch (2014) proposed the brain arousal regulation model of ADHD [27, 28], 
in which inattention is associated with hypoarousal and hyperactivity is interpreted as an 
autoregulatory reaction of the organism to stabilize the hypoarousal and stay awake and alert. 
This can be operationalized neuropsychologically with the alertness subtest of the TAP (for an 
overview about sleep and alertness, see Konofal, Lecendreux, & Cortese, 2010 [29]). 
However, a lot of data exist for the Continuous Performance Test (CPT)—a test similar to the 
TAP Go/ NoGo task. CPT results comparing ADHD and MDD patients vary and are not as 
consistent as for ADHD patients compared with HC [15, 30–35]. A study comparing depressed 
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and non-depressed college students with ADHD from 2003 observed no differences in reaction 
times between both groups, however the comorbid group made significantly more errors of 
commission and omission in an uncued CPT (measuring a kind of tonic alertness) compared 
with the ADHD only group and normative controls. In the cued CPT, both ADHD groups made 
more errors compared with normative controls, indicating that ADHD patients had problems 
with phasic alertness. Altogether, the group summarized that the comorbidity with depression 
decreased attentional performance of ADHD patients [35]. This is in contrast to our study 
where only ADHD patients without depression revealed higher SD for intrinsic alertness 
compared with healthy controls. Notably, there are some differences between this study and 
ours. First, the used paradigm and the relevant markers for attention differed to the point that 
we used a simple reaction task for testing alertness in a cued and uncued condition and a 
selective reaction task for testing behavioral control, whereas Armengol used a selective 
reaction task in a cued and uncued condition. Second, they did not test patients with 
depression only and are therefore not able to compare all three clinical groups. 
Together with the higher SD for intrinsic alertness in ADHD–, the reduced alertness effect in 
both ADHD groups and the higher SD in the Go/NoGo task for ADHD+ indicate problems in 
sustained attention, that is, showing an unstable state of alertness in ADHD patients compared 
with HC. In contrast, differences to MDD patients were not found. So, we must conclude that 
performance-based measures alone are not able to differentiate ADHD from MDD patients. 
A more recent study in Norwegian psychiatric patients compared the CPT results of ADHD 
patients to patients with mood, anxiety, or other attentional problems. The reaction times 
between the ADHD groups did not differ, which was also true in our TAP results. However, the 
ADHD group in this study showed significantly elevated values for omission, commission, and 
variability [16].  Only the latter was also observed by us for the Go/NoGo task in patients with 
ADHD and comorbid depression compared to HC. Unfortunately, the study by Fasmer et al. 
(2016) did also not differentiate the clinical groups according to their comorbidity status; 
therefore, a comparison to our results remains vague. 
Finally, as a measure of whether performance-based measures are associated with the specific 
characteristics of the disorders measured via self-reports, we performed correlation analyses. 
We were able to find differences between both ADHD patient groups regarding the DSM and 
global scores of the CAARS. Specifically, better intrinsic alertness scores were associated with 
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lower DSM-Inattention and global scores (DSM-global and index score) in ADHD–. In ADHD+ 
patients, more errors—as an indicator for behavior control—and omissions—as an indicator 
for inattention—in the Go/NoGo task were associated  with attentional problems (DSM-
Inattention) and elevated global scores (DSM global and index score). 
Looking at the CAARS subscales, more errors in the selective attention task were associated 
with increased attentional problems and impulsivity in ADHD+. Intrinsic alertness also differed 
in inattention and impulsivity between the ADHD groups. The faster ADHD– patients were in 
intrinsic alertness, the lower their scores for impulsivity. In contrast, the faster ADHD+ patients 
performed in intrinsic alertness, the higher their problems with impulsivity and inattention. 
These results add to former findings by Armengol, who reported problems in phasic alertness 
in ADHD patients [35]. Together with our data, we can now conclude that the differentiation 
between ADHD with and without depression could be associated with intrinsic alertness. 
MDD patients showed comparable correlations to ADHD+. This is in line with former reports 
of Alexander and Harrison, who found positive correlations between CAARS scores and 
depression [36]. 
The correlations found in our study are not as high and as consistent as we expected. This 
might be attributable to a finding published by Toplak, West, and Stanovich (2013), where 
they reported that the two types of measures used in performance-based tests and self-
reports on executive functions appear to capture different levels of cognition: the efficiency 
of cognitive abilities and the success in goal pursuit [37]. 
Finally, we performed exploratory discriminant analyses, which indicated the BDI, CAARS 
ADHD-Index, hyperactivity, and DSM-Inattention subscale as the best predictors for 
differentiating the four groups. The three discriminant functions were able to classify 88% of 
all participants correctly. The discriminant analysis validated the results of the analysis of 
variances. On the one side,  the symptom inattention, measured with the CAARS DSM-
Inattention subscale, differentiates well between ADHD with and without comorbid 
depression. On the other side, the symptom hyperactivity differentiates well between ADHD– 
and MDD. Furthermore, depressive symptoms, measured with the BDI, were able to 
differentiate between ADHD+ and HC (and between the two ADHD subgroups). 
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Limitations of this study include the lack of control of the possible influence of 
pharmacotherapy and psychotherapy on the cognitive performance of ADHD and depressed 
patients. 
Taken together, these results on both, self-report and performance-based measures, support 
previous findings that patients with MDD also suffer from decreased cognitive functions, but 
are not as severely affected as ADHD patients [38]. Notably, depression as a comorbid disorder 
exacerbates the symptoms of ADHD in self-report measures. This is not only of clinical 
relevance regarding the diagnostic process, but also regarding the subsequent treatment of 
ADHD patients. More research needs to be done in regard to performance-based measures 
and their validity in differential diagnosis before a general statement can be made about their 
use. Utilizing ADHD-specific self-rating scales however seem to be very useful for the 
diagnostic differentiation between ADHD and depression in clinical practice and can improve 
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2.6 Supplementary material 
Table S1. Logarithmic differences in T-scores of self-report measures between ADHD-, 
ADHD+, MDD, and HC. 
 
ADHD-     
(18) 
ADHD+    
(26) 
MDD+       
23) 
HC            
(54) 
F Eta² Post hoc 
Inattentiona) 4.30 (.04) 4.37 (.02) 4.16 (.05) 3.81 (.03) 49.10.000 .806 
ADHD- > HC.000 
ADHD+ > HC.000 
ADHD+ >MDD.005 
MDD > HC .000 
Hyperactivity 4.21 (.06) 4.26 (.04) 3.89 (.05) 3.82 (.02) 35.33.000 .689 
ADHS- > HC.000 
ADHS- > MDD.000 
ADHS+ > HC.000 
ADHS+> MDD.000 
Impulsivitya) 4.20 (.04) 4.26 (.03) 3.99 (.05) 3.75 (.02) 48.44.000 .764 
ADHS- > HC.000 
ADHS- > MDD.014 
ADHS+ > HC.000 
ADHS+> MDD.000 
MDD > HC.002 
Self-Concepta) 4.04 (.06) 4.33 (.02) 4.25 (.03) 3.83 (.03) 48.14.000 .772 
ADHS-<ADHS+.001 
ADHS- > HC.011 
ADHS- < MDD.022 
ADHS+ > HC.000 
ADHS+ > MDD.176 
MDD > HC.000 
DSM-Inattentiona) 4.30 (.03) 4.40 (.02) 4.24 (.05) 3.84 (.02) 49.45000 .824 
ADHS- ADHS+.036 
ADHS- > HC.000 
ADHS+ > HC.000 
ADHS+ > MDD.032 
MDD > HC.000 
DSM Hyperactivity 
/Impulsivity 
4.22 (.05) 4.21 (.07) 3.91 (.05) 3.78 (.02) 27.44.000 .643 
ADHS- > HC.000 
ADHS- > MDD.000 
ADHS+ > HC.000 
ADHS+ > MDD.000 
DSM-Global 4.31 (.03) 4.34 (.04) 4.12 (.05) 3.80 (.02) 67.14.000 .795 
ADHS- > HC.000 
ADHS- > MDD.006 
ADHS+ > HC.000 
ADHS+ > MDD.000 
MDD > HC .000 
ADHD-Index 4.33 (.03) 4.33 (.05) 4.14 (.04) 3.76 (.05) 72.51.000 .806 
ADHS- > HC.000 
ADHS- > MDD.013 
ADHS+ > HC.000 
ADHS+ > MDD.003 
MDD > HC.000 
Mean (SE in parentheses). Scale p value represents statistical differences between the groups. covariate gender or 
medication not significant.  a) in case of unequal variances, the Welch-Test is used. 
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Table S2. Logarithmic differences in T-scores of performance-based measures between ADHD-










F Eta² post hoc 
Intrinsic Alertness - Median 3.70 (.05) 3.76 (.06) 3.77 (.06) 3.83 (.05) 0.92.435 .151 - 
Phasic Alertness - Median 3.69 (.03) 3.75 (.04) 3.68 (.06) 3.77 (.04) 0.68.565 .131 - 
Intrinsic Alertness / SD b) 3.74 (.06) 3.82 (.05) 3.82 (.06) 3.93 (.03) 3.48.018 .286 
ADHD- < HC.023 
ADHD+ < HC.251 
Phasic Alertness / SD b) 3.78 (.05) 3.84 (.05) 3.82 (.05) 3.90 (.03) 1.75.162 .207 - 
index of phasic alertness 3.85 (.05) 3.84 (.05) 3.74 (.04) 3.77 (.02) 2.05.111 .223 - 
Go/Nogo - omissionc) 3.88 (.04) 3.85 (.03) 3.88 (.02) 3.89 (.01) 44.01.602 .141 - 
Go/Nogo error 3.89 (.04) 3.87 (.03) 3.91 (.03) 3.92 (.01) 1.14.337 .168 - 
Go/Nogo - Median 3.86 (.05) 3.89 (.04) 3.90 (.05) 3.95 (.04) 0.78.506 .140 - 
Go/Nogo - SD a) c) 3.80 (.06) 3.77 (.05) 3.83 (.04) 3.92 (.02) 44.24.012 .312 ADHS+ <HC.025 
Mean (SE in parentheses). Scale p value represents statistical differences between the groups. a) covariate 
gender slightly significant; b) covariate medication slightly significant; c) in the case of unequal variances the 
Welch-Test is used. 
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Introduction: The aim of this study was to assess cognitive differences between male and 
female adults with Attention Deficit Hyperactivity Disorder (ADHD).  
Methods: Patients with an ADHD diagnosis according to the DSM-IV guidelines were included 
in a cross-sectional study evaluating cognitive measures. 28 women and 41 men from ages 19 
to 56 completed self-report questionnaires and performed a computer-based test of 
attentional performance (TAP). The TAP assesses cognitive functions highly affected in ADHD 
patients, including working memory, alertness and attention as well as behavioral control and 
response inhibition.  
Results: There were no measurable differences in self-report scales assessing current 
symptomology between the sexes, however men scored higher on the scale for childhood 
symptoms. Performance measures for general wakefulness were comparable between men 
and women, while working memory and behavioral control test results differed. Females 
reacted significantly slower and more unstable for both the TAP Go/NoGo paradigm and 
working memory subtest, while also making more errors in the latter.  
Conclusions: We found gender-specific effects regarding working memory and behavioral 
control in this sample of adult patients with ADHD. Further studies are warranted, examining 
whether these differences relate to differences in clinical presentation and comorbidity 
patterns between men and women. 
3.2 Introduction 
Although historically viewed as a childhood mental disorder, Attention Deficit Hyperactivity 
Disorder (ADHD) is now recognized as a dysfunction affecting a considerable number of adults, 
with a prevalence of 2-5 %, depending on the population [1,2]. Direct and indirect costs of the 
disease reach an average of $200 billion each year in the US, about three quarters of which 
are accounted for by adult patients [3]. Especially when undiagnosed, ADHD can cause several 
disruptive and antisocial behaviors over the lifespan of patients, ranging from substance abuse 
and work absenteeism to criminality, further contributing to the socioeconomic burden of the 
disease [4]. A better understanding of ADHD and the facilitation of its accurate diagnosis, may 
improve overall disease management and reduce its negative impact.  
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A distinctive feature of ADHD in children is the high ratio of affected boys vs. girls.  Several 
studies published in the last 20 years showed prevalence differences ranging from 1:1.8 to 
1:16 of girls to boys [5–10]. Notably, the gender ratio seemingly narrows to 1:1.6 in female vs. 
male adults with ADHD [8]. The reasons for these gender differences in various developmental 
stages of ADHD patients are poorly understood. Some studies suggest that disease persistence 
into adulthood varies according to gender, with rates around 60 % for women [11,12] and only 
35 % for men [13]. Other studies suggest a gender difference in the presentation of ADHD, 
with females  more likely to present with inattentive symptoms  and males more likely to 
present with combined symptoms and higher rates of hyperactivity and impulsivity [8,14]. 
Impulsive and hyperactive symptoms tend to decrease over time while inattentive symptoms 
persist, which may lead to the difference in disease prevalence between men and women 
during childhood and adulthood [14–16].  
Along with different symptom presentations, different patterns of comorbidity have also been 
observed. Males are more likely to experience “externalizing” disorders (e.g. substance or 
alcohol abuse, antisocial personality disorder, conduct disorder [15,17–21]), while 
“internalizing” disorders (e.g. anxiety, depression, somatic symptoms, bulimia [15,20–22]) are 
more common in females [22]. These comorbidities can lead to frequent misdiagnoses of adult 
ADHD patients [23,24], especially in women [9,17,22].  
The heterogeneous characteristics between females and males mentioned above raise the 
question of possible differences in cognitive function. The cognitive areas that are most 
notably affected in ADHD patients include sustained and focused attention, working memory, 
inhibitory control and response inhibition [10,25–28]. Few studies have compared cognitive 
functionality between men and women. A meta-analysis by Bálint et al. in 2009 summarized 
25 studies conducted from 1993 to 2007 and concluded that attentional problems of the 
ADHD groups was directly associated with higher proportions of men in the group [29]. 
Conversely, some studies have found that females have more attention impairment [30,31], 
which leads to the assumption that females more often present with inattentive symptoms 
[15] and supports the hypothesis that the extent of attentional problems are at least partially 
associated with the diagnosed ADHD presentation in combination with gender [30]. 
Interestingly, a study in children and adolescents with ADHD found that poorer performance 
in executive functions was associated with the less common presentation for each gender. 
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More specifically, boys with the combined/hyperactive-impulsive presentation performed 
better than girls of the same presentation, and girls with the inattentive presentation showed 
better test results than boys with inattentive presentation [32]. However, other studies have 
found no differences in cognitive performance between males and females [33,18,34,35].In 
summary, results about cognitive differences in male and female adults with ADHD remain 
inconclusive, while gender-specific distinctions in symptom presentation is widely accepted.  
In this explorative study, we aimed to determine whether these observable symptom 
differences could be measured via standard assessment tools used in our clinic. Our primary 
objective was to find potential differences between women and men with ADHD in self-report 
symptom scales and attentional capabilities, assessed by a computer-based attentional 
performance test. Our secondary objective was to assess correlations between these two 
measures to find out whether certain symptoms might influence specific areas of cognition. 
The long-term goal of these explorations is to use these findings to assist clinicians in better 
diagnosing adults with ADHD, with special attention to specific gender features, especially for 
patients with high comorbidities or unclear symptomology. 
3.3 Materials and Methods 
3.3.1 Subjects 
Outpatients with clinically defined ADHD, according to the DSM-IV, were recruited during 
visits at the ADHD outpatient clinic for adults of the University Hospital Leipzig, Germany. 
During these visits, experienced psychiatrists and psychologists examined patients’ mental 
status and obtained their clinical history. Structured clinical interviews and rating scales were 
applied to confirm the clinical diagnosis of ADHD.  
3.3.2 Inclusion and exclusion criteria 
At screening, ADHD diagnosis was confirmed using both  the standardized German version of 
the ADHD self-rating behavior questionnaire (ADHS-SB, [36]) and the Adult ADHD Self-Report 
Scale (ASRS-V1.1, [37]). To assess childhood symptoms, the short Wender Utah Rating Scale 
(WURS-k, [38]) was used. The Beck Depression Inventory (BDI, [39]) was applied to assess the 
occurrence and severity of comorbid depressive symptoms. Patients were included in the 
study if they had a confirmed diagnosis of ADHD, a value of 4 or higher in the ASRS and a total 
score of 30 or higher in the WURS-k. Patients could not be included if they showed signs of 
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acute suicidality or current psychotic symptoms. Also, patients with diagnoses of bipolar 
disorder, borderline personality disorder, substance or alcohol abuse, schizophrenia and 
severe major depression were excluded form participation. Pregnancy or lactation was also 
an exclusion criterion for women.  
During the screening procedures, the interviewing clinician also evaluated the intellectual 
capacities of patients. If, in the opinion of the investigator, patients showed indications of 
limitations, a short vocabulary test, the German Wortschatztest (WST, [40]), was applied to 
examine whether the intellectual performance would restrict the patient from participating in 
the study. Only if the WST was below average, a more extensive test for intelligence would 
have been done and the patient excluded from the study. This process relied on the clinical 
expertise of the senior physician. 
69 patients (28 females, 40.6%) were included into the study. All of the patients identified as 
cisgender men and cisgender women, respectively. Therefore, we use the terms ‘gender’ and 
‘sex’ interchangeably throughout the text. Written informed consent was obtained from all 
participants prior to any tests and the study was approved by the local ethics committee of 
the University of Leipzig (EC numbers 199-13-15072013 and 155/15-ff).  
3.3.3 Assessments 
For a more thorough assessment of symptomology, the long version of the Conners’ Adult 
ADHD Rating Scale (CAARS, [41]) was applied in German. The CAARS was chosen as it is a well 
validated rating scale to assess symptom severity in adults in a German population sample 
[50,51]. The 66-item questionnaire gives an in-depth overview of individual core symptom 
manifestation and severity, which is why it was chosen in this study to follow  the shorter 
questionnaires used at screening, e.g. the ASRS. For the CAARS, standardized T-scores higher 
than 60 were interpreted as being indicative of ADHD in the CAARS sum and all of its subscales. 
Secondly, in order to measure attentional deficits more objectively, the computerized Test of 
Attentional Performance (TAP, [42]) was used. The TAP is a commonly used validated tool for 
the evaluation of adults, and is available in Germany. Specifically, the alertness, working 
memory and Go/NoGo subtests were administered as they can quantify patients’ capacity in 
cognitive areas highly affected in ADHD patients, such as general wakefulness, information 
processing and behavioral control [25]. The alertness task took place under two different 
GENDER DIFFERENCES IN ADULT ADHD: COGNITIVE FUNCTION ASSESSED BY THE TEST OF ATTENTIONAL PERFORMANCE 
45 
 
conditions: uncued (intrinsic alertness) and cued (phasic alertness). The working memory test 
was used in its medium level of difficulty, as previous studies showed a high frequency of 
discontinuation when using the high difficulty level due to  loss of patient motivation. Lastly, 
the Go/NoGo subtest was applied with the test form “1 of 2”. The T-scores were corrected for 
age, education and sex where possible. T-scores of below 40 were interpreted as being 
indicative of abnormal TAP results and therefore attentional difficulties. 
3.3.4 Statistical analysis 
The Pearson chi-square test (χ2) was used to investigate gender differences (female vs. male) 
in educational degree as well as marital and smoker status. For other metrical variables, the 
independent sample t-Test was used to test for differences between groups based on gender. 
As the differences for age and other demographical variables between females and males (see 
Table 1) were not significant, we decided to execute the independent sample t-Test for 
metrical variables and the Pearson chi-square test (χ2) in case of categorical variables to assess 
potential differences in cognition measured by the CAARS and TAP.  
In order to investigate the relationship between self-report scales and performance-based 
measures, correlation analyses were performed. The Spearman rank correlation coefficient 
was applied to measure strengths in each group. In case of significant correlation, a partial 
correlation analysis with covariance of gender was conducted to avoid the confounding effect 
of gender. All statistical analyses were run in SPSS Statistics 24.0 (IBM corp., Armonk, New 
York). The significance level for all tests was set at p<0.05. 
3.4 Results 
3.4.1 Basic and clinical characteristics at screening 
In Table 1, main demographic and clinical characteristics of both gender groups are 
summarized. In line with the overall prevalence of the disorder, fewer females than males 
were recruited (40.6% vs. 59.4%). However, the groups were well balanced regarding age 
(total range 19–56, mean ± SD = 33.01±8.91) as well as clinical characteristics measured by 
ADHS-SB, ASRS-v1.1 for ADHD-relevant symptoms and BDI for depressive symptoms. There 
was a slight tendency toward more medical treatments for men, who received 
methylphenidate and antidepressants more often than women. The percentage of non-
smokers was also higher in the male group vs. the female group. More men also held a high 
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school diploma degree compared to women and were more often married. However, none of 
these differences reached statistical significance.  
No explicit testing for intellectual capacity was performed, however when using educational 
degree as an indicator, a balanced level of intellect can be assumed. The same proportion of 
patients, approximately 85% of each group, attended either a higher secondary school or high 
school (see Table 1). 






Test df p 
Age [mean (SE)] 32.6 (1.3) 33.6 (1.8)a T=-0.459 66 0.647 
Age range  20 – 56 19 – 53 - - - 
Smoker [n (%)] Yes  18 (56.3) 14 (43.8) Χ2=0.745 1 0.388 
No  22 (66.7) 11 (33.3) 
Marital status 
[n (%)] 
Single  15 (50.0) 15 (50.0) Χ2=6.271 5 0.281 
Married  6 (75.0) 2 (25.0) 
Divorced  1 (33.3) 2 (66.7) 
In a relationship 6 (60.0) 4 (40.0) 




High School  27 (67.5) 13 (32.5) Χ2=4.168 3 0.244 
Higher Secondary School 8 (42.1) 11 (57.9) 
Lower Secondary School 5 (62.5) 3 (37.5) 
Special Needs School 1 (100.0) 0 (0.0) 
Medicationb 
[n (%)] 
None 25 (55.6) 20 (44.4) - - - 
Methylphenidate  3 (75.0) 1 (25.0) - - - 
Antidepressants  5 (71.4) 2 (28.6) - - - 
Neuroleptics  1 (50.0) 1 (50.0) - - - 
Antiepileptics  0 (0.0) 1 (100.0) - - - 
Thyroxine  1 (50.0) 1 (50.0) - - - 
Other 9 (60.0) 6 (40.0) - - - 
More than one  3 (50.0) 3 (50.0) - - - 
WURS-k [mean (SE)] 43.6 (2.1) 37.4 (2.2)a T=1.949 66 0.056 
ADHS-SB 
[mean (SE)] 
Inattention  18.9 (0.7) 18.0 (0.8)a T=0.873 66 0.386 
Hyperactivity 8.9 (0.6) 9.0 (0.7)a T=-0.168 66 0.867 
Impulsivity 6.3 (0.5) 6.9 (0.5)a T=-0.826 66 0.412 
ASRS-V1.1 Part A – cut off 4.6 (0.3) 5.0 (0.2)a T=-1.243 66 0.218 
Part A – sum 17.6 (0.5) 17.5 (0.6) T=0.164 67 0.870 
Part B – cut off 9.1 (0.3) 9.3 (0.3) a T=-0.400 66 0.690 
Part B - sum 32.8 (1.0) 34.5 (0.9) T=-1.270 67 0.208 
BDI [mean (SE)] 15.2 (1.7) 14.8 (2.6)a T=0.123 66 0.902 
aAvailable n=27 
bMedication amounts are depicted as total number and percentage in between genders 
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The only exception in baseline characteristics was the WURS-k scale, with men scoring higher 
than women. This represents an increased report of occurrence and severity of ADHD 
symptoms in the male subjects’ childhood compared with the female group. This difference 
almost reached significance (p = 0.056, see Table 1).  
3.4.2 Group differences in self-report measures for symptom severity – CAARS 
Consistent with the other ADHD questionnaires assessing current symptoms at screening, 
there were no significant differences observable between groups in the mean CAARS 
subscales (p ≥ 0.251) (see Table in S1 Table).There were also no differences (p ≥ 0.143) 
between genders for subjects with T scores above 60 in each of the subscales (see Table 2). 
Table 2. Group differences between males and females scoring above 60 in CAARS subscales 
CAARS subscale Group % X2 p 
Inattention Male (n=41) 92,68 0.427 0.513 
Female (n=28) 96,40 
Hyperactivity Male (n=41) 90,24 0.333 0.564 
Female (n=28) 85,71 
Impulsivity Male (n=41) 78,05 0.087 0.768 
Female (n=28) 75,00 
Self-Concept Male (n=41) 75,61 0.151 0.698 
Female (n=28) 71,43 
DSM-Inattention Male (n=41) 95,12 1.407 0.236 
Female (n=28) 100,00 
DSM-Hyperactivity/Impulsivity Male (n=41) 82,93 0.206 0.650 
Female (n=28) 78,57 
DSM-Global Male (n=41) 92,68 2.142 0.143 
Female (n=28) 100,00 
ADHD-Index Male (n=41) 100,00 - - 
Female (n=28) 100,00 
 
3.4.3 Group differences in performance-based measures for cognition – TAP 
In the alertness subtest of the TAP, general wakefulness is measured, which did not differ 
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Table 3. Group differences between males and females in TAP subtests alertness, working 
memory and Go/No Go paradigm. 
TAP subscale Group Mean (SE) df T p 
Alertness 
  
Intrinsic alertness  
– Reaction time Median 
Male (n=41) 42.3 (1.3) -0.603 67 0.548 
Female (n=28) 43.7 (2.0) 
Intrinsic Alertness 
– SD 
Male (n=41) 46.0 (1.6) -0.423 67 0.674 
Female (n=28) 47.1 (2.4) 
Phasic Alertness  
– Reaction time Median 
Male (n=41) 42.0 (1.1) 0.530 67 0.598 
Female (n=28) 41.0 (1.5) 
Phasic Alertness  
– SD 
Male (n=41) 45.9 (1.5) 0.014 67 0.989 
Female (n=28) 45.8 (1.8) 
Index for phasic alertness Male (n=41) 46.4 (1.4) 0.218 67 0.828 
Female (n=28) 45.9 (2.0) 
Working memory 
Correct responses Male (n=38) 12.3 (0.4) 0.903 62 0.370 
Female (n=26) 11.7 (0.5) 
Errors Male (n=40) 2.2 (0.5) -2.060 66 0.043 
Female (n=28) 4.3 (1.0) 
Omissions Male (n=40) 2.7 (0.4) -1.176 66 0.244 
Female (n=28) 3.4 (0.5) 
Reaction time Median (ms) Male (n=40) 650.5 (23.1) -2.148 65 0.035 
Female (n=27) 736.6 (34.9) 
SD Male (n=40) 191.4 (12.4) -2.176 65 0.033 
Female (n=27) 237.1 (17.8) 
Go/No Go paradigm 
Errors Male (n=41) 47.4 (1.2) -1.201 67 0.234 
Female (n=28) 49.5 (1.3) 
Omissions Male (n=41) 48.2 (0.9) -0.266 67 0.791 
Female (n=28) 48.5 (0.8) 
Reaction time Median Male (n=41) 51.5 (1.6) 3.077 55,891 0.003 
Female (n=28) 43.5 (2.1) 
SD Male (n=41) 47.7 (1.5) 2.552 67 0.013 
Female (n=28) 41.2 (2.2) 
For the alertness and Go/No Go paradigm subscales, mean scores and standard deviations for T scores are 
depicted. For working memory, raw mean scores and standard deviations were used.  
In the TAP subscale assessing working memory, correct responses and measures for omissions 
did not differ between males and females (p = 0.370 and p = 0.244, respectively). However, 
the results for median reaction time (p = 0.035) and standard deviation (p = 0.033) as well as 
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the number of errors (p = 0.043) were significantly higher in females. These results indicate 
slower and more unstable reactions in the female group, who also made more errors.  
In the TAP subscale following the Go/No Go paradigm, behavioral control was tested in both 
groups. While both groups made comparable errors (p = 0.234) and omissions (p = 0.791), the 
median reaction time was significantly slower in women compared with men (p = 0.003, see 
Table 3). At the same time, the standard deviation of the reaction time was significantly higher 
in women (p = 0.013, see Table 3), indicating a more unstable reaction to the given stimuli. 
3.4.4 Correlation analysis between symptom and performance measures 
In order to assess whether results of the questionnaire (e.g. occurrence of a predominant 
symptom in CAARS) were associated with cognitive performance, we used a correlation 
analysis. There were two significant correlations measurable between self-reports and 
performance tests (see Table in S2 Table).  
The BDI correlated negatively with errors in the Go/No Go subtest of the TAP (ρ = -0.279, p = 
0.021), suggesting that an increase in depressive symptoms leads to a higher number of errors 
in the test. After correcting for gender impact, this correlation still showed the approximate 
same level of significance (ρ = -0.269, p = 0.027), suggesting that gender only has a minor or 
negligible effect. In other words, depressive symptoms worsen the accuracy of the impulse 
control test Go/No Go, regardless of the patient’s gender. 
The subscale for hyperactivity and impulsivity on the CAARS questionnaire had a negative 
correlation with the standard deviation of the phasic alertness subtest of the TAP (ρ = -0.288, 
p = 0.016). The correlation was not as significant when gender influence was corrected (ρ = -
0.244, p = 0.045). This suggests that increased hyperactivity and impulsivity leading to a more 
unstable reaction in phasic alertness might be partly influenced by gender. 
3.5 Discussion 
Our primary study objective was to examine cognitive differences between men and women 
in  a sample of adult ADHD patients, by 1) using self-report scales like the ADHS-SB [36], ASRS 
[37], WURS-k [38] and CAARS [41] to assess symptom severity and characteristics, and 2) using 
a computer-based performance test (TAP, [42]) to measure attentional features affected in 
ADHD such as alertness, working memory or behavioral control.  
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Interestingly, in the first part using scales that rely on the self-assessment of current 
symptomology, namely the ASRS, ADHS-SB and CAARS, did not differentiate between women 
and men. To this date, there is no consensus regarding gender differences in symptom severity 
in adults, as some studies have concluded that no differences exist [33,18,43–45], while other 
groups reported different results for men and women, especially in the subscales for 
inattention and hyperactivity/impulsivity [30,46–49].   
The only scale that differed between men and women in our results was the WURS-k, focusing 
on reports about symptoms during patients’ childhood, with men scoring significantly higher 
than women. These results are in line with a previous study comparing male and female ADHD 
patients [50] and could be explained by both the different nature of symptoms and also the 
difference in perception and reporting of childhood symptoms between genders [51]. In 
general, females with ADHD have inattentive, depression- and anxiety-like symptoms and are 
therefore often misdiagnosed as a child [17,22,44,49,50,52,53]. These findings are 
corroborated by a study using the WURS-k as a self-report measure, where females scored 
higher on items regarding sadness and emotional distress [51].  Symptoms in boys on the other 
hand are primarily characterized by hyperactivity and impulsivity, which may decrease over 
time and result in a more subtle manifestation in adulthood, comparable to that of females 
[15,54,55].  
In the second part, we objectified core symptoms such as inattention, impulsivity and 
hyperactivity by measuring performance on the computerized subtests working memory, 
alertness and the Go/No Go of the TAP [42]. In our test sample, gender did not dictate 
different results for general wakefulness measured by the alertness subtest. Few studies have 
looked specifically at gender differences in adult ADHD patients when performing attention 
tasks, and more often compare ADHD patients to healthy controls or other mental disorders 
[15]. The available data on attention tests similar to the TAP test, e.g. the Stroop Word Color 
Test [56] or the Continuous Performance Test (CPT, [57]), is inconclusive. A meta-analysis by 
Bálint and colleagues in 2009 found an association of the percentage of men in the test sample 
with poorer performance in the Stroop test for attention [29]. One study, that was not 
included in this review, however saw no differences in the Stroop Color and Word test [58], 
which was also shown in an earlier publication of the group [59]. A more recent publication of 
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Edebol et al. from 2013 observed a significant impairment of women in measures for 
inattention in a study comparing 55 ADHD patients [31].  
On the other hand, we saw significant differences in working memory and impulse control 
results. Female patients had significantly lower measures for reaction time in the working 
memory subtest, with a less stable reaction. Moreover, women made more errors than men. 
These results are in contrast to early studies from Katz et al. published in 1998, which 
suggested a better score for women than men [60] measured by scales such as the Wechsler 
Memory Scale and Symbol Digit tests [61,62]. A more recent study of Schweitzer et al. 
however was confirmed by our findings, as the group also saw significantly better measures 
of working memory for men over women. Notably, the group also analyzed whether 
presentations could explain cognitive performance differences, but found no such association 
between ADHD presentation and working memory deficits [63]. With a different approach, 
the group of Valera et al. examined the neural activation of adult ADHD patients by performing 
functional MRI (fMRI) scans while the patient performed working memory tasks. The results 
indicated that compared to same sex controls, ADHD males had less neural activation than 
females. Moreover, they found negative correlations between hyperactive symptoms in men 
and inattentive symptoms in women, suggesting a difference in presentation between the 
sexes [64].  
The second TAP subtest that yielded differences between sexes in our study, was the Go/No 
Go subtest with women again reacting significantly slower and less stable than men. Deficits 
in inhibitory control are deemed a core symptom of ADHD, so much so that it has been studied 
as a differentiating diagnostic marker between Autism spectrum disorders and ADHD [65]. 
Other groups consider it a cognitive endophenotype in conclusion of studies examining the 
genetic risk of ADHD in association with inhibitory control ability of parents and their children 
[66,67]. Interestingly, in 2009, the Goos group found a difference in effects when looking at 
the influence of maternal vs. paternal inhibition abilities. According to their report, inhibitory 
control of fathers was more influential on children’s behavior control abilities than that of 
their mothers, suggesting at least a partial effect of gender down the line [67]. The data on 
gender differences in adults is again scarce, however a study using fMRI analysis of ADHD 
adults performing a Go/No Go task from 2014 reported no differences between genders [68]. 
On the other hand, the Wright group showed that omission errors were more common in 
GENDER DIFFERENCES IN ADULT ADHD: COGNITIVE FUNCTION ASSESSED BY THE TEST OF ATTENTIONAL PERFORMANCE 
52 
 
males with ADHD during the Go/No Go task, indicating higher rates of inattention [69]. 
Interestingly, a study of healthy adults done by Liu et al. observed faster reactions in males 
than females in a Go/No Go task, while accuracy was similar for both groups, which is in 
accordance with our results [70].  
We can only speculate as to why women in our study population did not perform as well in 
these TAP subtests. One explanation could be that women with ADHD may have problems 
with maintaining concentration over extended periods of time, which may be supported by 
the fact that the inattentive presentation is more common among women. The TAP tests were 
completed in order of increasing complexity: alertness; Go/NoGo; working memory. 
Particularly in a stress-inducing situation like a computer performance test, this might have 
resulted in worse performance for women in the latter, more complex tasks. Some preclinical 
studies also linked stress stimuli to hyperarousal in females, which could have led to wrong 
actions and less stable performance in the TAP tests [71]. Another important point in this 
context is the potential gender bias in the questionnaires. Women more often present with 
inattentive symptoms; therefore, when they achieve total scores as high as predominantly 
hyperactive, impulsive males on these questionnaires, it would indicate higher impairment in 
the attention-associated factors [9]. As shown in studies with children, these subjective 
measures have different gender effects than objective measures, leading to a worse 
performance in the latter [72]. In conclusion, women might seem equally impaired according 
to the total questionnaire scores, however show an elevated level of impairment in objective 
performance tests. 
Lastly, we performed correlation analyses of the performance-based and self-report scales. In 
a first step we did Spearman rank correlation analyses for all tests. In case of a significant 
result, we corrected these correlations for gender effects in a second step to see whether the 
result would change. Only two correlations between self-report and performance tests were 
significant. While the higher scores on the BDI led to more errors in the Go/No Go subtest, the 
CAARS Hyperactivity/Impulsivity subscores correlated with decreased stability of the phasic 
alertness subtest. Only the latter seemed to be slightly influenced by gender, while impulse 
control was solely dependent on the severity of depressive symptoms. Taken together, it 
seems self-reported symptoms such as hyperactivity and inattention did not automatically 
worsen performance in either women or men, with the exception of the CAARS 
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hyperactivity/impulsivity subscale indicating a less stable wakefulness on a given cue and the 
BDI leading to more errors when assessing impulse control. These correlations were only 
partly influenced by gender and rather suggest a connection to the presentation of ADHD. As 
a previous study in children suggested, the predominant symptom is more indicative of 
cognitive performance than the gender itself [73]. Another study with children concluded that 
performance in cognition worsened whenever the presentation was less common among the 
respective gender, i.e. inattentive boys scored lower on cognitive tests than boys with the 
combined presentation and vice versa for girls [32]. On the other hand, a study by Song et al. 
reported similar executive deficits seen in children with the inattentive and combined 
presentation [74]. To our knowledge, there are no studies in adults with ADHD analyzing the 
correlation between symptom presentation and attentional performance tests.  
Limitations of this study include the lack of control of the possible influence of 
pharmacotherapy and psychotherapy on the cognitive performance of ADHD patients and the 
unbalanced numbers of men vs. women in an overall small sample size, making it impossible 
to generalize our findings. The measures used were also reliant on a subject`s self-assessment. 
Moreover, we did not differentiate between presentations and a control group of healthy 
subjects was not included in the analysis to compare gender effects in the general population.  
In summary, our results indicate that women and men with ADHD may differ in cognitive 
capacities, with women being more impaired than men in working memory and impulse 
control. Whether these effects are comparable to gender differences and hormonal influence 
in the general public, as shown by other studies [30,75], or whether they are a consequence 
of the mental disorder itself or a delayed onset of treatment due to mis- or underdiagnosis, 
remains unclear and must be studied in further detail.  
There is, however, certainty that the cognitive performance of ADHD patients varies 
depending on comorbidities and presentation characteristics [15,50], which in turn has been 
linked to gender differences. We therefore agree with the general consensus that individual 
cognitive features should be thoroughly assessed using neurocognitive tests in clinical practice 
[25,76,77]. Although the current diagnostic criteria do not take gender differences into 
account, their clinical presentation does verifiably differ. Moreover, men and women might 
benefit from other combinations of treatments based on comorbidities, predominant 
symptoms and therewith cognitive difficulties. 
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3.6 Supplementary material 
S1 Table. Group differences between males and females in CAARS subscales 
CAARS subscale Group Mean SD SE T df p 
Inattention 
Male (n=41) 77,78 11,68 1,82 -0,611 67 0,543 
Female (n=28) 79,43 9,90 1,87       
Hyperactivity 
Male (n=41) 72,59 12,00 1,87 0,206 67 0,838 
Female (n=28) 71,93 14,39 2,72       
Impulsivity 
Male (n=41) 68,41 11,20 1,75 -1,077 67 0,285 
Female (n=28) 71,50 12,36 2,34       
Self-Concept 
Male (n=41) 70,02 15,55 2,43 1,158 67 0,251 
Female (n=28) 66,04 11,48 2,17       
DSM-Inattention 
Male (n=41) 80,63 10,89 1,70 -0,688 67 0,494 




Male (n=41) 71,71 12,16 1,90 -0,203 67 0,840 
Female (n=28) 72,36 14,30 2,70       
DSM-Global 
Male (n=41) 79,00 11,14 1,74 -0,571 67 0,570 
Female (n=28) 80,46 9,34 1,77       
ADHD-Index 
Male (n=41) 78,54 8,67 1,35 -0,089 67 0,930 
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S2 Table. Correlations of the subtests of the TAP with self-report scales WURS-k, BDI and 
CAARS. 








Go/No Go paradigm 
Errors -0.2300.059 -0.2790.021 -0.0480.698 -0.1720.158 -0.1760.148 
Omissions -0.2010.101 -0.0680.584 -0.1320.278 -0.2040.093 -0.2280.060 
Median -0.0380.757 0.1510.218 -0.0700.567 -0.0580.635 -0.0340.783 
SD -0.1470.231 -0.1550.206 -0.1830.132 -0.1750.151 -0.2300.057 
Alertness 
Intrinsic - Median -0.0650.600 0.0680.582 -0.1280.293 -0.0760.535 -0.0660.590 
Intrinsic - SD -0.0870.479 -0.0680.583 -0.1370.261 -0.0860.483 -0.1630.180 
Phasic - Median 0.0110.926 0.1210.324 -0.1080.377 -0.1390.256 -0.0730.549 
Phasic  - SD -0.1580.199 0.0030.981 -0.1110.362 -0.2880.016 -0.2290.058 
Working Memory 
Correct responses -0.1960.124 -0.0170.896 0.0490.699 -0.0030.982 0.0020.989 
Errors 0.2080.092 0.1960.112 -0.0200.871 0.1690.168 0.1160.348 
Omissions 0.1600.195 0.0370.768 -0.0440.724 -0.0050.970 0.0020.985 
Median 0.1140.363 -0.0040.973 -0.0070.952 0.2060.095 0.0610.621 
SD -0.0390.758 -0.0960.443 -0.1050.397 0.0170.889 -0.0870.483 
*p values are shown in superscript 
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Die Aufmerksamkeitsdefizit-/Hyperaktivitätsstörung (ADHS) ist eine neuronale 
Entwicklungsstörung, die im Kindes- oder Jugendalter beginnt. Mit einer Prävalenz von ca. 5% 
gehört sie zu einer der häufigsten psychischen Erkrankungen von Kindern und Jugendlichen. 
Erst seit kürzerer Zeit ist auch anerkannt, dass die Mehrheit der Fälle (bis zu 80%) bis ins 
Erwachsenenalter persistieren und weltweit bei ungefähr 2,5% vorkommen, auch wenn die 
Ausprägung sich hier oftmals verändert. Entsprechend der Leitlinien sind in der klinischen 
Diagnostik vor allem drei Leitsymptome aufzuweisen: Hyperaktivität, Impulsivität und 
Aufmerksamkeitsdefizit. Je nach Ausprägung kann man unterschiedliche Subtypen 
unterscheiden: vorwiegend unaufmerksam, vorwiegend hyperaktiv-impulsiv oder der 
gemischte Typus. Charakteristisch sind Verhaltensweisen wie mangelnde Ausdauer und die 
dadurch resultierende Tendenz häufig zwischen Tätigkeiten zu wechseln. Diese lassen sich auf 
Konzentrationsstörungen zurückführen und sind zu beobachten, wenn Aktivitäten den Einsatz 
kognitiver Fähigkeiten verlangen. Letztere sind bei ADHS häufig gestört und führen zu 
mangelhaften Leistungen im Schul- und Arbeitsumfeld. Die fehlerhafte 
Informationsverarbeitung bei ADHS Patienten führt zu Störungen der Exekutivfunktionen wie 
zum Beispiel Aufmerksamkeit, Impulskontrolle, Arbeitsgedächtnis und 
belohnungsassoziiertes Verhalten.  
Zwei spezifische Eigenschaften der ADHS sind die erhebliche Überlappung mit anderen 
Diagnosen des psychiatrischen Formenkreises und die großen Unterschiede zwischen den 
Geschlechtern in Bezug auf Prävalenz und Symptomausprägung. In der folgenden Arbeit sollen 
beide Eigenschaften hinsichtlich der kognitiven Beeinträchtigung näher betrachtet werden. 
Im ersten Teil wird auf komorbide Störungen eingegangen. Bei Patienten mit ADHS treten in 
bis zu 89% der Fälle gleichzeitig auch andere psychische Störungen auf. Die häufigsten 
Komorbiditäten bei Erwachsenen sind bipolare Störungen, Angststörungen, Suchtstörungen 
und Depressionen. Letztere kommen bei nahezu 20% aller Patienten mit ADHS vor. 
Gemeinsame Symptome beider Störungen sind vor allem Konzentrationsstörungen mit 
fehlender Aufmerksamkeit und Gedächtnisproblemen. Die Differenzialdiagnose ist unter 
anderem in Bezug auf die Wahl der geeigneten Therapie relevant und stellt im klinischen Alltag 




Interview standardisierte Fragebögen und computergestützte Tests der Leistungsfähigkeit zur 
Hilfe genommen werden. Beide sind aber noch nicht fest im klinischen Alltag integriert und 
werden derzeit nahezu ausschließlich zu Forschungszwecken angewandt. Inwiefern diese 
Werkzeuge ein wertvolles Hilfsmittel zur Routinediagnose darstellen könnten, indem sie 
spezifische Unterschiede zwischen depressiven und ADHS Patienten herausstellen, sollte in 
dieser Studie untersucht werden. Dafür wurden Patienten mit ADHS, mit Depression und mit 
beiden Störungen gleichzeitig rekrutiert und gesunden Probanden gegenübergestellt. Dafür 
wurden zwei auf Deutsch validierte Untersuchungen durchgeführt: der Conners‘ Adult ADHD 
Rating Scale (CAARS) Selbstbeurteilungsbogen – ein aus 66 Elementen bestehender 
Fragebogen mit verschiedenen Subskalen zu Leitsymptomen – und der computergestützte 
Test of Attentional Performance (TAP) – ein individuell aus Subtests aufbaubarer kognitiver 
Leistungstest.  
In der Verteilung der Patienten fiel auf, dass depressive Patienten zum einen deutlich älter 
und zum anderen deutlich mehr Frauen darunter vertreten waren. Auch waren die 
medikamentösen Therapien ungleich verteilt, weswegen alle statistischen Analysen für diese 
Faktoren korrigiert wurden.  
In den Skalen des CAARS konnten wir verschiedene Gruppeneffekte feststellen. Die ADHS 
Patienten wiesen erwartungsgemäß signifikant höhere Werte für alle Subskalen und den 
globalen Wert auf als gesunde Kontrollen – wobei höhere Werte für höhere 
Symptombelastung stehen. Depressionspatienten zeigten ebenfalls höhere Werte als 
Gesunde, mit Ausnahme der Skalen für Hyperaktivität. ADHS Patienten wiesen im Vergleich 
mit Depressionspatienten in allen Subskalen höhere Werte auf, ausgenommen der für 
Unaufmerksamkeit und Selbstbewusstsein. Die Unaufmerksamkeitsskala lag nur in der 
Gruppe höher, die zusätzlich zur ADHS auch unter Depression litt, während die Skala für 
Selbstbewusstsein ausschließlich in der ADHS Gruppe ohne Depressionen niedriger war als bei 
Depressionspatienten. Zwischen den ADHS Gruppen traten lediglich in diesen genannten 
Skalen Unterschiede auf.  
In der leistungsorientierten Messung mittels des TAP schnitten ADHS Patienten sowohl bei 
der intrinsischen als auch phasischen Aufmerksamkeit schlechter ab als gesunde Probanden, 




gegenüber Gesunden. Es konnten keine Unterschiede zwischen Depressiven und ADHS 
Patienten nachgewiesen werden.  
Im letzten Schritt der Analyse wurden die subjektiven Selbstbeurteilungsergebnisse und die 
des Computertests miteinander korreliert. Dabei fanden wir mehrere Korrelationen. Die 
intrinsische Aufmerksamkeit im TAP stand bei ADHS Patienten ohne Depression negativ in 
Verbindung zu den Skalen für Impulsivität und Unaufmerksamkeit, während bei denselben 
Skalen eine positive Korrelation in ADHS Patienten mit Depression bestand.  Des Weiteren 
unterschieden sich die Gruppen hinsichtlich der Assoziation mit der CAARS DSM-Skala für 
Unaufmerksamkeit und dem DSM Globalen Wert. Während bei ADHS Patienten ohne 
Depressionen beide Werte niedriger waren, wenn die Messungen in der intrinsischen 
Aufmerksamkeit hoch waren, führten mehr Fehler und Auslassungen im Go/NoGo Test des 
TAP zu höheren Werten in diesen Skalen bei ADHS Patienten mit komorbider Depression. In 
der Gruppe der Depressionspatienten zeigten sich Korrelationen, die mit denen der ADHS 
komorbiden Gruppe vergleichbar waren.  
Mit Hilfe einer Diskriminanzanalyse konnten wir zum Schluss noch verifizieren, dass in unserer 
Stichprobe 88 % der Patienten korrekt diagnostiziert werden können, wenn die Ergebnisse des 
BDI, des CAARS ADHS Index sowie der CAARS Subskalen Hyperaktivität und DSM-
Unaufmerksamkeit kombiniert wurden.  
Zusammenfassend kann gesagt werden, dass wir in dieser Studie Hinweise gefunden haben, 
dass der Einsatz vom CAARS Selbstbeurteilungsbogen sowie dem Leistungstest TAP dabei 
helfen kann ADHS Patienten mit und ohne Depression von Depressiven und Gesunden zu 
unterscheiden. Dabei sind vor allem die Leitsymptome Unaufmerksamkeit und Hyperaktivität 
für die Differenzierung von Bedeutung, während depressive Symptome mittels des BDI 
Fragebogens abgefragt werden können.  
Im zweiten Teil dieser Arbeit wurde näher auf den geschlechtsspezifischen Unterschied bei 
ADHS Patienten eingegangen. Bei Kindern mit einer ADHS Diagnose beträgt das Verhältnis 
betroffener Jungen zu Mädchen je nach Stichprobe zwischen 16 und 8 zu 1, während sich diese 
Differenz bei Erwachsenen auf ca. 2 zu 1 verkleinert. Die Gründe für diese Unterschiede sind 
noch ungeklärt, es kann aber vermutet werden, dass Fehldiagnosen und eine Tendenz zur 
klinischen Unterdiagnose von Frauen eine Rolle spielen. Auch die im ersten Teil untersuchten 




Dabei weisen weibliche Patienten deutlich häufiger „internalisierende“ Störungen auf (z.B. 
Depression, Angststörung) und zeigen eher den unaufmerksamen ADHS Typus, wohingegen 
männliche Betroffene eher zu „externalisieren“ komorbiden Störungen (z.B. Störungen des 
Sozialverhaltens, Abusus) und  einem hyperaktiv-impulsiven oder kombinierten ADHS Typ 
neigen. Die Leitsymptome Hyperaktivität und Impulsivität mildern jedoch im Laufe des Lebens 
ab, was ein weiterer Grund sein könnte, dass die Schere zwischen Männern und Frauen mit 
ADHS im Erwachsenenalter kleiner ist als im Kindesalter. Klinisch beobachtete Unterschiede 
legen die Vermutung nahe, dass auch kognitive Leistungen zwischen den Geschlechtern 
variieren könnten. Um diesen Sachverhalt näher zu untersuchen und die Diagnostik von 
uneindeutigen Fällen, gerade bei weiblichen Patienten, im klinischen Alltag gegebenenfalls zu 
erleichtern, wurden in der zweiten Studie dieser Arbeit wiederum die beiden Instrumente 
CAARS Selbstbeurteilungsfragebogen und Teile des TAP angewandt. Dazu wurden erwachsene 
ADHS Patienten ohne Komorbiditäten in zwei Gruppen (Männer und Frauen) rekrutiert. In 
unserer Stichprobe identifizierten sich alle Patienten mit ihrem jeweils biologischen 
Geschlecht. 
Die Vergleichsgruppen waren hinsichtlich der klinischen Charakteristika ähnlich verteilt, bis 
auf die Ergebnisse des Fragebogens für Kindheitssymptome (Wender Utah Rating Scale, 
WURS-k), bei dem Männer signifikant höhere Werte aufwiesen.  
In der detaillierten Eigenbeurteilung von aktuellen Symptomen mittels des CAARS, ließen sich 
keine Unterschiede zwischen Männern und Frauen feststellen. Im computer-gestützten TAP 
Test konnten jedoch signifikante Unterschiede beobachtet werden. Im Test für 
Arbeitsgedächtnis reagierten Frauen sowohl langsamer als auch instabiler und machten 
währenddessen mehr Fehler als Männer. Auch beim Go/NoGo Subtest sprachen Frauen 
langsamer und instabiler auf die gegebenen Stimuli an.  
In der darauffolgenden Korrelationsanalyse wurden die Ergebnisse der subjektiven 
Fragebogen mit den objektiven Messungen des TAP ins Verhältnis gesetzt. Dabei wurde 
festgestellt, dass depressive Symptome zu mehr Fehlern im Test für Verhaltenskontrolle 
(Go/NoGo) führen. Dieser Zusammenhang war unabhängig vom Geschlecht der Patienten. 
Außerdem konnte eine Verbindung zwischen dem Auftreten von Hyperaktivität und 




werden. Je schwerer die Symptome sind, desto unstabiler auch die phasische Alertness. Diese 
Korrelation zeigte in der Analyse auch eine Abhängigkeit vom Geschlecht der Patienten.  
Die Ergebnisse unserer zweiten Studie legen die Vermutung nah, dass es tatsächlich kognitive 
Unterschiede zwischen Männern und Frauen mit ADHS gibt, die mit dem TAP messbar sind. 
Die schlechtere Leistung von weiblichen Patienten könnte darauf zurückzuführen sein, dass 
Frauen eher den Typus der unaufmerksamen ADHS aufweisen, während Männer zwei 
(Hyperaktivität und Impulsivität) oder alle Leitsymptome zeigen. Da die Symptomschwere 
aber, gemessen mit dem CAARS, insgesamt gleich groß war, kann man schlussfolgern, dass 
Frauen in ihrem Leitsymptom Aufmerksamkeit signifikant schwerer betroffen sind, was zu 
einer schlechteren Performance beim Kognitionstest führte.  
Alles in allem konnte im Rahmen dieser Arbeit gezeigt werden, dass die Kombination von 
klinischer Expertise mit Instrumenten wie dem CAARS und dem TAP zu einer verbesserten 
Differenzialdiagnostik und somit größeren Diagnosesicherheit bei ADHS führen kann. Durch 
eine Übertragung in die klinische Routine kann das Patientenmanagement bei ADHS optimiert 
werden, in dem die Therapieplanung gemäß der vorliegenden psychiatrischen Komorbiditäten 







[1] AWMF. Langfassung der interdisziplinären evidenz- und konsensbasierten (S3) Leitlinie 
"Aufmerksamkeitsdefizit-/Hyperaktivitätstörung (ADHS) im Kindes-, Jugend- und 
Erwachsenenalter". AWMF online 2017. 
[2] Fayyad J, Sampson NA, Hwang I, et al. The descriptive epidemiology of DSM-IV Adult ADHD 
in the World Health Organization World Mental Health Surveys. Atten Defic Hyperact 
Disord 2017; 9(1): 47–65 
[https://doi.org/10.1007/s12402-016-0208-3][PMID: 27866355] 
[3] Faraone SV, Asherson P, Banaschewski T, et al. Attention-deficit/hyperactivity disorder. 
Nat Rev Dis Primers 2015; 1: 15020. 
[4] Sibley MH, Mitchell JT, Becker SP. Method of adult diagnosis influences estimated 
persistence of childhood ADHD: a systematic review of longitudinal studies. The Lancet 
Psychiatry 2016; 3(12): 1157–65 
[https://doi.org/10.1016/S2215-0366(16)30190-0] 
[5] American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders: 
Fifth Edition 2013. 
[6] Deutsches Institut für Medizinische Dokumentation und Information (DIMDI) im Auftrag 
des Bundesministeriums für Gesundheit (BMG) unter Beteiligung der Arbeitsgruppe ICD 
des Kuratoriums für Fragen der Klassifikation im Gesundheitswesen (KKG). ICD-10-GM 
Version 2019, Systematisches Verzeichnis, Internationale statistische Klassifikation der 
Krankheiten und verwandter Gesundheitsprobleme: 10. Revision Stand: 2018 Sep 21. 
[7] World Health Organization. International statistical classification of diseases and related 
health problems.: 10th revision, Fifth edition 2016. 
[8] Luo Y, Weibman D, Halperin JM, Li X. A Review of Heterogeneity in Attention 
Deficit/Hyperactivity Disorder (ADHD). Front Hum Neurosci 2019; 13 
[https://doi.org/10.3389/fnhum.2019.00042][PMID: 30804772] 






[10] Alexander L, Farrelly N. Attending to adult ADHD: a review of the neurobiology behind 
adult ADHD. Ir J Psychol Med 2018; 35(3): 237–44. 
[11] Kooij JJS, Bijlenga D, Salerno L, et al. Updated European Consensus Statement on diagnosis 
and treatment of adult ADHD. European Psychiatry 2019; 56: 14–34 
[https://doi.org/10.1016/j.eurpsy.2018.11.001] 
[12] Faraone SV, Larsson H. Genetics of attention deficit hyperactivity disorder. Molecular 
Psychiatry 2019; 24(4): 562. 
[13] Cortese S, Coghill D. Twenty years of research on attention-deficit/hyperactivity disorder 
(ADHD): looking back, looking forward. Evid Based Ment Health 2018; 21(4): 173–6. 
[14] Curatolo P, D'Agati E, Moavero R. The neurobiological basis of ADHD. Ital J Pediatr 2010; 
36: 79. 
[15] Klein M, Onnink M, van Donkelaar M, et al. Brain imaging genetics in ADHD and beyond - 
Mapping pathways from gene to disorder at different levels of complexity. Neurosci 
Biobehav Rev 2017; 80: 115–55 
[https://doi.org/10.1016/j.neubiorev.2017.01.013][PMID: 28159610] 
[16] Bonvicini C, Faraone SV, Scassellati C. Common and specific genes and peripheral 
biomarkers in children and adults with attention-deficit/hyperactivity disorder. World J 
Biol Psychiatry 2018; 19(2): 80–100. 
[17] Joseph N, Zhang-James Y, Perl A, Faraone SV. Oxidative Stress and ADHD: A Meta-Analysis. 
J Atten Disord 2015; 19(11): 915–24 
[https://doi.org/10.1177/1087054713510354][PMID: 24232168] 
[18] Hoogman M, Bralten J, Hibar DP, et al. Subcortical brain volume differences in participants 
with attention deficit hyperactivity disorder in children and adults: a cross-sectional mega-
analysis. The Lancet Psychiatry 2017; 4(4): 310–9 
[https://doi.org/10.1016/S2215-0366(17)30049-4] 
[19] Sripada CS, Kessler D, Angstadt M. Lag in maturation of the brain's intrinsic functional 
architecture in attention-deficit/hyperactivity disorder. Proc Natl Acad Sci U S A 2014; 
111(39): 14259–64 
[https://doi.org/10.1073/pnas.1407787111][PMID: 25225387] 
[20] Shaw P, Eckstrand K, Sharp W, et al. Attention-deficit/hyperactivity disorder is 






[21] Janssen TWP, Hillebrand A, Gouw A, et al. Neural network topology in ADHD; evidence for 
maturational delay and default-mode network alterations. Clin Neurophysiol 2017; 
128(11): 2258–67 
[https://doi.org/10.1016/j.clinph.2017.09.004][PMID: 29028500] 
[22] Hoogman M, Buitelaar JK, Faraone SV, Shaw P, Franke B. Subcortical brain volume 
differences in participants with attention deficit hyperactivity disorder in children and 
adults – Authors' reply. The Lancet Psychiatry 2017; 4(6): 440–1 
[https://doi.org/10.1016/S2215-0366(17)30200-6] 
[23] Ebert D, Krause J, Roth-Sackenheim C. ADHS im Erwachsenenalter--Leitlinien auf der Basis 
eines Expertkonsensus mit Unterstützung der DGPPN. Der Nervenarzt 2003; 74(10): 939–
46. 
[24] Emser TS, Johnston BA, Steele JD, Kooij S, Thorell L, Christiansen H. Assessing ADHD 
symptoms in children and adults: evaluating the role of objective measures. Behav Brain 
Funct 2018; 14(1): 11. 
[25] Mao AR, Findling RL. Comorbidities in adult attention-deficit/hyperactivity disorder: a 
practical guide to diagnosis in primary care. Postgrad Med 2014; 126(5): 42–51 
[https://doi.org/10.3810/pgm.2014.09.2799][PMID: 25295649] 
[26] Babcock T, Ornstein CS. Comorbidity and its impact in adult patients with attention-
deficit/hyperactivity disorder: a primary care perspective. Postgrad Med 2009; 121(3): 73–
82. 
[27] Magnin E, Maurs C. Attention-deficit/hyperactivity disorder during adulthood. Rev Neurol 
(Paris) 2017; 173(7-8): 506–15 
[https://doi.org/10.1016/j.neurol.2017.07.008][PMID: 28844700] 
[28] Ginsberg Y, Quintero J, Anand E, Casillas M, Upadhyaya HP. Underdiagnosis of attention-
deficit/hyperactivity disorder in adult patients: a review of the literature. Prim Care 





[29] Zalsman G, Shilton T. Adult ADHD: A new disease? Int J Psychiatry Clin Pract 2016; 20(2): 
70–6 
[https://doi.org/10.3109/13651501.2016.1149197][PMID: 27052374] 
[30] Jain R, Jain S, Montano CB. Addressing Diagnosis and Treatment Gaps in Adults With 
Attention-Deficit/Hyperactivity Disorder. Prim Care Companion CNS Disord 2017; 19(5) 
[https://doi.org/10.4088/PCC.17nr02153][PMID: 28906602] 
[31] Kooij JJS, Huss M, Asherson P, et al. Distinguishing comorbidity and successful 
management of adult ADHD. J Atten Disord 2012; 16(5 Suppl): 3S-19S 
[https://doi.org/10.1177/1087054711435361][PMID: 22498754] 
[32] Katzman MA, Bilkey TS, Chokka PR, Fallu A, Klassen LJ. Adult ADHD and comorbid 
disorders: clinical implications of a dimensional approach. BMC Psychiatry 2017; 17(1): 
302 
[https://doi.org/10.1186/s12888-017-1463-3][PMID: 28830387] 
[33] Lilienfeld SO, Treadway MT. Clashing Diagnostic Approaches: DSM-ICD Versus RDoC. Annu 
Rev Clin Psychol 2016; 12: 435–63 
[https://doi.org/10.1146/annurev-clinpsy-021815-093122][PMID: 26845519] 
[34] Paris J, Bhat V, Thombs B. Is Adult Attention-Deficit Hyperactivity Disorder Being 
Overdiagnosed? Can J Psychiatry 2015; 60(7): 324–8 
[https://doi.org/10.1177/070674371506000705][PMID: 26175391] 
[35] Scassellati C, Bonvicini C, Faraone SV, Gennarelli M. Biomarkers and attention-
deficit/hyperactivity disorder: a systematic review and meta-analyses. United States; 2012 
Oct. 
[36] Uddin LQ, Dajani DR, Voorhies W, Bednarz H, Kana RK. Progress and roadblocks in the 
search for brain-based biomarkers of autism and attention-deficit/hyperactivity disorder. 
Translational Psychiatry 2017; 7(8): e1218 
[https://doi.org/10.1038/tp.2017.164] 
[37] Faraone SV, Bonvicini C, Scassellati C. Biomarkers in the diagnosis of ADHD--promising 
directions. Curr Psychiatry Rep 2014; 16(11): 497. 
[38] Cortese S, Adamo N, Del Giovane C, et al. Comparative efficacy and tolerability of 




adults: a systematic review and network meta-analysis. The Lancet Psychiatry 2018; 5(9): 
727–38. 
[39] Spektrum Akademischer Verlag. Kognition; 2000 [cited 2019 August 2] Available from: 
URL: https://www.spektrum.de/lexikon/psychologie/kognition/7882. 
[40] Rubia K. Cognitive Neuroscience of Attention Deficit Hyperactivity Disorder (ADHD) and 
Its Clinical Translation. Front Hum Neurosci 2018; 12: 100 
[https://doi.org/10.3389/fnhum.2018.00100][PMID: 29651240] 
[41] Pievsky MA, McGrath RE. The Neurocognitive Profile of Attention-Deficit/Hyperactivity 
Disorder: A Review of Meta-Analyses. Arch Clin Neuropsychol 2018; 33(2): 143–57 
[https://doi.org/10.1093/arclin/acx055][PMID: 29106438] 
[42] Sobanski E. Psychiatric comorbidity in adults with attention-deficit/hyperactivity disorder 
(ADHD). European Archives of Psychiatry and Clinical Neuroscience 2006; 256(1): i26-i31 
[https://doi.org/10.1007/s00406-006-1004-4] 
[43] Skirrow C, McLoughlin G, Kuntsi J, Asherson P. Behavioral, neurocognitive and treatment 
overlap between attention-deficit/hyperactivity disorder and mood instability. Expert Rev 
Neurother 2009; 9(4): 489–503 
[https://doi.org/10.1586/ern.09.2][PMID: 19344301] 
[44] Searight HR, Burke JM, Rottnek F. Adult ADHD: evaluation and treatment in family 
medicine. Am Fam Physician 2000; 62(9): 2077-86, 2091-2 
[PMID: 11087189] 
[45] Kessler RC, Adler L, Barkley R, et al. The prevalence and correlates of adult ADHD in the 
United States: results from the National Comorbidity Survey Replication. Am J Psychiatry 
2006; 163(4): 716–23 
[https://doi.org/10.1176/ajp.2006.163.4.716][PMID: 16585449] 
[46] Schatz DB, Rostain AL. ADHD with comorbid anxiety: a review of the current literature. J 
Atten Disord 2006; 10(2): 141–9 
[https://doi.org/10.1177/1087054706286698][PMID: 17085624] 
[47] Dirks H, Scherbaum N, Kis B, Mette C. ADHS im Erwachsenenalter und substanzbezogene 
Störungen – Prävalenz, Diagnostik und integrierte Behandlungskonzepte. Fortschr Neurol 




[48] Marangoni C, Chiara L de, Faedda GL. Bipolar disorder and ADHD: comorbidity and 
diagnostic distinctions. Curr Psychiatry Rep 2015; 17(8): 604 
[https://doi.org/10.1007/s11920-015-0604-y][PMID: 26084666] 
[49] Brus MJ, Solanto MV, Goldberg JF. Adult ADHD vs. bipolar disorder in the DSM-5 era: a 
challenging differentiation for clinicians. J Psychiatr Pract 2014; 20(6): 428–37. 
[50] Mucci F, Avella MT, Marazziti D. ADHD with Comorbid Bipolar Disorders: A Systematic 
Review of Neurobiological, Clinical and Pharmacological Aspects Across the Lifespan. Curr 
Med Chem 2019; 26(38): 6942–69 
[https://doi.org/10.2174/0929867326666190805153610][PMID: 31385763] 
[51] Asherson P, Young AH, Eich-Höchli D, Moran P, Porsdal V, Deberdt W. Differential 
diagnosis, comorbidity, and treatment of attention-deficit/hyperactivity disorder in 
relation to bipolar disorder or borderline personality disorder in adults. Current medical 
research and opinion 2014; 30(8). 
[52] Polyak A, Rosenfeld JA, Girirajan S. An assessment of sex bias in neurodevelopmental 
disorders. Genome Med 2015; 7: 94 
[https://doi.org/10.1186/s13073-015-0216-5][PMID: 26307204] 
[53] Zagni E, Simoni L, Colombo D. Sex and Gender Differences in Central Nervous System-
Related Disorders. Neurosci J 2016; 2016: 2827090 
[https://doi.org/10.1155/2016/2827090][PMID: 27314003] 
[54] Pavlova MA. Sex and gender affect the social brain: Beyond simplicity. J Neurosci Res 2017; 
95(1-2): 235–50 
[https://doi.org/10.1002/jnr.23871][PMID: 27688155] 
[55] Polanczyk G, Lima MS de, Horta BL, Biederman J, Rohde LA. The worldwide prevalence of 
ADHD: a systematic review and metaregression analysis. Am J Psychiatry 2007; 164(6): 
942–8 
[https://doi.org/10.1176/ajp.2007.164.6.942][PMID: 17541055] 
[56] Nøvik TS, Hervas A, Ralston SJ, Dalsgaard S, Rodrigues Pereira R, Lorenzo MJ. Influence of 
gender on attention-deficit/hyperactivity disorder in Europe--ADORE. Eur Child Adolesc 





[57] Biederman J, Kwon A, Aleardi M, et al. Absence of gender effects on attention deficit 
hyperactivity disorder: findings in nonreferred subjects. Am J Psychiatry 2005; 162(6): 
1083–9. 
[58] Cortese S, Faraone SV, Bernardi S, Wang S, Blanco C. Gender differences in adult attention-
deficit/hyperactivity disorder: results from the National Epidemiologic Survey on Alcohol 
and Related Conditions (NESARC). J Clin Psychiatry 2016; 77(4): e421-8. 
[59] Williamson KD, Combs HL, Berry DTR, Harp JP, Mason LH, Edmundson M. Discriminating 
among ADHD alone, ADHD with a comorbid psychological disorder, and feigned ADHD in 
a college sample. Clin Neuropsychol 2014; 28(7): 1182–96 
[https://doi.org/10.1080/13854046.2014.956674][PMID: 25225947] 
[60] Fuermaier ABM, Fricke JA, Vries SM de, Tucha L, Tucha O. Neuropsychological assessment 
of adults with ADHD: A Delphi consensus study. Applied Neuropsychology: Adult 2019; 
26(4): 340–54 
[https://doi.org/10.1080/23279095.2018.1429441] 
[61] Rösler M, Retz W, Retz-Junginger P, et al. Instrumente zur Diagnostik der 
Aufmerksamkeitsdefizit-/Hyperaktivitätsstörung (ADHS) im 
ErwachsenenalterSelbstbeurteilungsskala (ADHS-SB) und Diagnosecheckliste (ADHS-DC). 
Der Nervenarzt 2004; 75(9): 888–95 
[https://doi.org/10.1007/s00115-003-1622-2][PMID: 15378249] 
[62] Kessler RC, Adler L, Ames M, et al. The World Health Organization Adult ADHD Self-Report 
Scale (ASRS): a short screening scale for use in the general population. Psychol Med 2005; 
35(2): 245–56 
[PMID: 15841682] 
[63] Retz-Junginger P, Retz W, Blocher D, et al. Wender Utah Rating Scale (WURS-k) Die 
deutsche Kurzform zur retrospektiven Erfassung des hyperkinetischen Syndroms bei 
Erwachsenen. Der Nervenarzt 2002; 73(9): 830–8 
[https://doi.org/10.1007/s00115-001-1215-x][PMID: 12215873] 
[64] Beck AT, Hautzinger M, Steer RA. Beck-Depressions-Inventar (BDI). 2., überarb. Aufl. Bern: 
Huber 1995. 
[65] Christiansen H, Hirsch O, Philipsen A, et al. German validation of the conners adult ADHD 




with ADHD. J Atten Disord 2013; 17(8): 690–8 
[https://doi.org/10.1177/1087054711435680][PMID: 22441889] 
[66] Christiansen H, Kis B, Hirsch O, et al. German validation of the Conners Adult ADHD Rating 
Scales-self-report (CAARS-S) I: factor structure and normative data. Eur Psychiatry 2011; 
26(2): 100–7 
[https://doi.org/10.1016/j.eurpsy.2009.12.024][PMID: 20619613] 
[67] Christiansen H, Hirsch O, Abdel-Hamid M et al. Conners Skalen zu Aufmerksamkeit und 
Verhalten für Erwachsene (CAARS).: Deutschsprachige Adaptation der Conners' Adult 
ADHD Rating Scale (CAARS) von C. Keith Conners, Drew Erhard und Elizabeth Sparrow. 
Hans Huber, Bern 2014. 
[68] Zimmermann P, Fimm B. TAP Testbatterie zur Aufmerksamkeitsprüfung: Version 2.3. 
2012. 




6.1 Darstellung des eigenen Beitrags Darstellung des eigenen Beitrags 
6.1.1 Differentiation of ADHD and Depression Based on Cognitive Performance 
Journal: Journal of Attention Disorders 
Autoren: Madlen Paucke*, Tina Stibbe*, Jue Huang, Maria Strauss 
*geteilte Erstautorenschaft 
Anteil Tina Stibbe 
• Datenauswertung 
• Dokumentation 
• Schreiben der Publikation 
Anteil Madlen Paucke 
• Datenerhebung 
• Datenauswertung 
• Schreiben der Publikation 
Anteil Jue Huang 
• Datenauswertung 
Anteil Maria Strauss 
• Datenerhebung 
• Projektidee 
• Konzeption  
 
_________________________  _____________________________________ 
                  Datum                 Unterschrift Doktorand 
                   Tina Stibbe 
 
_________________________  _____________________________________ 
                  Datum            Unterschrift korrespondierender Autor 
              PD Dr. med. Maria Strauß 
 
_________________________  _____________________________________ 
                  Datum                  Unterschrift Mitautor  
                      Dr. rer. nat. Jue Huang  
DARSTELLUNG DES EIGENEN BEITRAGS 
78 
 
6.1.2 Gender differences in adult ADHD: Cognitive function assessed by the Test of 
Attentional Performance 
Journal: PLOS ONE 
Autoren: Tina Stibbe, Jue Huang, Madlen Paucke, Christine Ulke, Maria Strauss 
Anteil Tina Stibbe 
• Datenauswertung 
• Dokumentation 
• Schreiben der Publikation und Revisionen 
Anteil Jue Huang 
• Datenauswertung  
• Schreiben der Publikation 
 
Anteil Madlen Paucke 
• Datenerhebung 
Anteil Christin Ulke 
• Datenerhebung 
• Schreiben der Revisionen 




• Schreiben der Publikation und Revisionen 
 
_________________________  _____________________________________ 
                  Datum                 Unterschrift Doktorand 
                   Tina Stibbe 
 
_________________________  _____________________________________ 
                  Datum            Unterschrift korrespondierender Autor 
              PD Dr. med. Maria Strauß 
 
_________________________  _____________________________________ 
                  Datum                  Unterschrift Mitautor  
                      Dr. rer. nat. Jue Huang  






_________________________  _____________________________________ 
                  Datum                  Unterschrift Mitautor  






6.2 Erklärung über die eigenständige Abfassung der Arbeit 
Hiermit erkläre ich, dass ich die vorliegende Arbeit selbstständig und ohne unzulässige Hilfe 
oder Benutzung anderer als der angegebenen Hilfsmittel angefertigt habe. Ich versichere, dass 
Dritte von mir weder unmittelbar noch mittelbar eine Vergütung oder geldwerte Leistungen 
für Arbeiten erhalten haben, die im Zusammenhang mit dem Inhalt der vorgelegten 
Dissertation stehen, und dass die vorgelegte Arbeit weder im Inland noch im Ausland in 
gleicher oder ähnlicher Form einer anderen Prüfungsbehörde zum Zweck einer Promotion 
oder eines anderen Prüfungsverfahrens vorgelegt wurde. Alles aus anderen Quellen und von 
anderen Personen übernommene Material, das in der Arbeit verwendet wurde oder auf das 
direkt Bezug genommen wird, wurde als solches kenntlich gemacht. Insbesondere wurden alle 
Personen genannt, die direkt an der Entstehung der vorliegenden Arbeit beteiligt waren. Die 
aktuellen gesetzlichen Vorgaben in Bezug auf die Zulassung der klinischen Studien, die 
Bestimmungen des Tierschutzgesetzes, die Bestimmungen des Gentechnikgesetzes und die 
allgemeinen Datenschutzbestimmungen wurden eingehalten. Ich versichere, dass ich die 
Regelungen der Satzung der Universität Leipzig zur Sicherung guter wissenschaftlicher Praxis 







_________________________   __________________________________  






Name:  Tina Stibbe 
Geburtsdatum und -ort: 06. Januar 1989 in Neubrandenburg  
Adresse: 
E-Mail: 
Erich-Zeigner-Allee 62B, 04229 Leipzig 
tina.stibbe@web.de 
Ausbildung 
10/2008 - 09/2011 Universität zu Lübeck 
Bachelor of Science in “Molecular Life Science” (Abschlussnote: 1.9) 
Bachelor Thema: "Inhibition der NS2b/NS3-Protease des West-Nil-Virus" 
10/2011 - 03/2014 Universität Leipzig 
Master of Science in “Biochemie – Schwerpunkt Biomedizin” (Abschlussnote: 1.5) 
Master Thema: "Effects of the nucleoside analog 5-azacytidine on stem and progenitor cells of 
the hematopoietic system" 
09/2014 - 02/2015 Regulatory Affairs Professionals Society (RAPS) – online Weiterbildung 
Regulatory Affairs Certificate: Pharmaceuticals 
seit 10/2017 Universität Leipzig, Klinik für Psychiatrie and Psychotherapie  
Doktorand und Gastwissenschaftler 
Dissertationsthema: “Kognitive Beeinträchtigung bei erwachsenen ADHS-Patienten” 
 
Berufserfahrung 
04/2014 - 02/2015 Arzneimittelforschung Leipzig GmbH 
Wissenschaftliche Assistentin 
06/2014 - 02/2015 Experimentelle Rheumatologie Forschungsgruppe, Medizinische Fakultät, 
Universität Leipzig 
EXIST Stipendiat für Firmenausgründung im Medizinproduktebereich 
02/2015 - 08/2015 Edelman GmbH, Frankfurt a.M. 
Junior Medical Writer 
09/2015 - 09/2016 Chameleon Communications International, London, UK 
Associate Medical Writer 
10/2016 - 12/2016 Arzneimittelforschung Leipzig GmbH 
Assistenz der Geschäftsführung 
seit 01/2017 Panakeia - Arzneimittelforschung Leipzig GmbH 






[1] Paucke, M.*, Stibbe, T.*, Huang, J., & Strauss, M. (2019). Differentiation of ADHD and 
Depression Based on Cognitive Performance. Journal of Attention Disorders. 
https://doi.org/10.1177/1087054719865780  
[2] Stibbe T, Huang J, Paucke M, Ulke C, Strauss M (2020) Gender differences in adult 
ADHD: Cognitive function assessed by the test of attentional performance. PLoS ONE 





Ich möchte mich in erster Linie bei Frau Dr. Maria Strauß bedanken. Zum einen für die 
Betreuung meiner Promotion, zum anderen aber auch dafür, dass sie mir stets als Mentorin 
zur Seite stand. Dank deines Beistands war dieses spannende Thema nicht nur 
Herausforderung, sondern auch Vergnügen.  
Weiterhin möchte ich die Mitarbeiter der Klinik und Poliklinik für Psychiatrie und 
Psychotherapie nicht unerwähnt lassen, vor allem danke ich Dr. Jue Huang für die Hilfe bei der 
Auswertung der Daten und der darüber hinaus umfangreichen Erklärung der Statistik. Ebenso 
danke ich Frau Dr. Madlen Paucke und Frau Dr. Christine Ulke für Ihren Einsatz beim Verfassen 
der Publikationen und die fachliche Unterstützung während der Promotionszeit. 
Ein besonderer Dank gilt außerdem meinem Mentor und Arbeitgeber Dr. Erik Strauß für die 
anhaltende Motivation sowie moralische Unterstützung während der gesamten 
Promotionszeit. Ohne deinen Rückhalt wäre diese Arbeit nicht möglich gewesen. 
Nicht zuletzt möchte ich meinem Partner, Freunden, Familie und Kollegen für die mentale 
Unterstützung und den beständigen Enthusiasmus danken. Euer offenes Ohr und 
motivierende Worte haben sowohl wissenschaftlich als auch abseits der Wissenschaft einen 
großen Beitrag zur Erstellung dieser Doktorarbeit geleistet.  
 
